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MyeChild 01 Trial Protocol

This protocol has been approved by:

Name: . . . i
Professor Brenda Gibson Trial Role: Chief Investigator

Signature: i Date: O/ MJM

This protocol describes the MyeChild 01 trial and provides information about procedures for patients
taking part in the MyeChild 01 trial. The protocol should not be used as a guide for treatment of
patients not taking part in the MyeChild 01 trial.
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TRI AL SYNOPSI S

Title

International randomised phase Il clinical trial in children with acute myeloid leukaemia (AML)
incorporating an embedded dose finding study for gemtuzumab ozogamicin in combination with
induction chemotherapy.

Trial Design
An international randomised phase Il clinical trial incorporating an embedded dose finding study.

Primary Objectives

In newly diagnosed AML and high risk myelodysplastic syndrome (MDS) (>10% blasts in the bone
marrow):
Non-randomised

To establish the optimum tolerated number of 3 mg/m2 doses of gemtuzumab ozogamicin
(up to a maximum of 3 doses) that can be delivered safely in combination with cytarabine
plus mitoxantrone or liposomal daunorubicin in induction

Randomised

1. To compare mitoxantrone (anthracenedione) & cytarabine with liposomal daunorubicin
(anthracycline) & cytarabine as induction therapy.

2. To compare a single dose of gemtuzumab ozogamicin 3 mg/m? with the optimum tolerated
number of doses of gemtuzumab ozogamicin (identified by the dose-finding study) when
combined with induction chemotherapy.

3. To compare two consolidation regimens: high dose cytarabine (HD Ara-C) and fludarabine
& cytarabine (FLA) in standard risk patients.

4. To compare the toxicity and efficacy of two haemopoietic stem cell transplant (HSCT)
conditioning regimens of different intensity: conventional myeloablative conditioning (MAC)
with  busulfan/cyclophosphamide and reduced intensity conditioning (RIC) with
fludarabine/busulfan.

Secondary Objectives

1. To compare the predictive value of flow and molecular MRD monitoring for relapse risk.

2. To evaluate a number of prognostic factors with a view to defining a Risk Score for
children and adolescents with AML

Exploratory Objectives

Exploratory objectives for each sub study are stated in the respective Appendix.

Outcome Measures
Primary Outcome Measures

Gemtuzumab Ozogamicin Dose Finding Study
1 The incidence of dose limiting toxicities (DLTS)

Randomisation 1: Induction Randomisation (R1)
1 Event-free survival (EFS) from date of randomisation 1 (R1)
Randomisation 2: Gemtuzumab Ozogamicin Randomisation (R2)
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1 EFS from date of randomisation 2 (R2)

Randomisation 3: Consolidation Randomisation (R3)
1 Relapse-free survival (RFS) from date of randomisation 3 (R3)

Randomisation 4: HSCT Conditioning Randomisation (R4)
1 Early treatment related adverse events (AES)
1 RFS from date of randomisation 4 (R4)

Secondary outcome measures
Gemtuzumab Ozogamicin Dose Finding Study

1 The nature, incidence and severity of AEs.
1 Response measured by bone marrow morphology and MRD assessment

1 Serum Pharmacokinetic (PK) parameters of gemtuzumab ozogamicin including
clearance (CL) and volume of distribution (Vd)

All randomisations

Complete Remission (CR) (R1 and R2 only)

Reasons for failure to achieve CR (R1 and R2 only)

Cumulative incidence of relapse (CIR)

Death in CR (DCR)

EFS

Overall Survival (OS)

Incidence of toxicities

Incidence of cardiotoxicity (R1, R2 and R4 only)

Incidence of bilirubin of grade 3 or higher (R2 and R4 only)

Incidence of veno-occlusive disease (R2 and R4 only)

MRD clearance after course 1 and course 2 and MRD negativity post-therapy (R1 and
R2 only)

Time to haematological recovery

Days in hospital after each course of treatment

Incidence of mixed chimerism at day 100 post-transplant (R4 only)

Treatment Related Mortality (TRM) (R4 only)

Gonadal function at 1 year post-transplant and end of study follow up (R4 only)

= =4 -8 _a_a_8_9_49_-9_-9_-2

E ]

Exploratory outcome measures
Sub-study outcomes are stated for each sub-study in the respective Appendix.

Patient Population

Children and young adults up to their 18th birthday with newly diagnosed AML, high risk MDS or
isolated myeloid sarcoma (MS).

Sample Size
The target recruitment for the trial is up to 700 patients.

Main Inclusion and Exclusion Criteria

Inclusion Criteria:
1 Newly diagnosed AML, high risk MDS (greater than 10% blasts in the bone marrow), or
isolated MS (either de novo or secondary)
1 Age <18 years

MyeChild 01Protocol
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1 No prior chemotherapy or biological therapy for AML other than that permitted in the
protocol

1 Normal cardiac function: fractional shortening ©28%, or ejection fraction 055%

1 Fit for protocol chemotherapy

1  Written informed consent

Exclusion criteria:
1 Acute promyelocytic leukaemia (APL)
1 Myeloid leukaemia of Down Syndrome (ML DS)
1 Blast crisis of chronic myeloid leukaemia (CML)

Trial Duration

The trial will recruit for approximately 5-6 years, and all patients will be followed up for a minimum of 1
year.

Trial Office Contact Details

Chil drends Cancer Trials Team (CCTT)
Cancer Research UK Clinical Trials Unit (CRCTU)

School of Cancer Sciences

Vincent Drive

University of Birmingham

Edgbaston

Birmingham

B15 2TT

* MyechildO1@trials.bham.ac.uk
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Trial Schema

Figure 1: Trial schema prior to the opening of R2.
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*Patients will only receive GO with induction chemotherapy as part of the embedded gemtuzumab ozogamicin dose finding
study (restricted centres), or after the first dose finding cohort has been completed and it has been shown that one dose of
GO is safe when given in combination with induction chemotherapy (all centres).

Ara-C: Cytarabine IR: Intermediate risk cytogenetics

Bu/Cy: Busulfan & cyclophosphamide L-DNR: Liposomal daunorubicin

CR: Complete remission MAC: Myeloablative conditioning

CRi: Complete remission with incomplete blood count Mito: Mitoxantrone

recovery MRD: Minimal residual disease

FLA: Fludarabine & cytarabine R1: Randomisation 1: Induction randomisation
FLA-Ida: Fludarabine, cytarabine & idarubicin R3: Randomisation 3: Consolidation randomisation
Flu/Bu: Fludarabine & busulfan R4: Randomisation 4: Haemopoietic stem cell
GO: Gemtuzumab ozogamicin transplant conditioning randomisation

GR: Good risk cytogenetics/molecular genetics RIC: Reduced intensity conditioning
HD-Ara-C: High dose cytarabine RD: Resistant disease

HSCT: Haemopoietic stem cell transplant

MyeChild 01Protocol
V1.0a, 04-Aug-2015
Page 15 of 130



MyeChild 01 Protocol

Figure 2: Trial schema following the opening of R2
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CR: Complete remission Mito: Mitoxantrone
CRi: Complete remission with incomplete blood count MRD: Minimal residual disease
recovery R1: Randomisation 1: Induction randomisation
FLA: Fludarabine & cytarabine R2: Randomisation 2: Gemtuzumab ozogamicin
FLA-Ida: Fludarabine, cytarabine & idarubicin randomisation
Flu/Bu: Fludarabine & busulfan R3: Randomisation 3: Consolidation randomisation
GO: Gemtuzumab ozogamicin R4: Randomisation 4: Haemopoietic stem cell

transplant conditioning randomisation
RIC: Reduced intensity conditioning
RD: Resistant disease

GR: Good risk cytogenetics/molecular genetics
HD-Ara-C: High dose cytarabine

HSCT: Haemopoietic stem cell transplant

IR: Intermediate risk cytogenetics
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Schedule of Events

The following schedule of events includes assessments and investigations which are standard of care
and not all data will be collected in the Case Report Form (CRF).

Table 1: Schedule of events

Procedure Diagnosis | Course 1 | Pre-course 2 - End of Relapse
4 of Treatment (any
treatment (as time)
applicable )
Informed consent* X
Medical history X X X
Physical examination X X X X
Karnofsky/Lansky X X X X
performance status
Height, weight and body
surface area (BSA)? X X X X
Blood count and biochemistry X X X X
Coagulation screen X
Urine pregnancy test’ X x*
Vital signs x®
Lumbar puncture diagnostic X
(local cerebral spinal fluid X (only course
(CSF) processing)° 2)
Intrathecal chemotherapy X X
Bone marrow aspirate” ® % *° X X X X
Peripheral blood sample”® X X X X
Buccal swab One sample to be taken at any time
Cytogenetic/Fluorescence in
situ hybridisation (FISH) X

testing™

Peripheral blood samples for
liposomal daunorubicin & X
mitoxantrone PK sub-study?

Peripheral blood samples for
gemtuzumab ozogamicin PK X
sub-study™®

Echocardiogram X X X

Tissue typing (recommended) X

Monitoring and recording

) <<continuous throughout study>>
adverse reactions

Gemtuzumab ozogamicin <<From randomisation to
dose limiting toxicity day 45 post course 2>>
assessment'®

1. Prior to any trial specific assessments and prior to each randomisation
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w

N

10.

11.
12.
13.

14.
15.

Height to be measured at diagnosis only. BSA calculated according to national policy. See national
pharmacy manual

In females of child bearing potential

In patients receiving gemtuzumab ozogamicin only, pregnancy test should be repeated prior to
administration of first dose of gemtuzumab ozogamicin

Patient monitoring should include temperature, respiratory rate, heart rate and blood pressure and
should be continuous throughout administration of gemtuzumab ozogamicin and for 4 hours following
infusion

Intrathecal chemotherapy to be given at the same time as the diagnostic lumbar puncture

Bone marrow and peripheral blood morphology will be performed locally

Bone marrow and peripheral blood samples for centralised MRD monitoring should be forwarded directly
to the MRD laboratories, see the national MyeChild 01 laboratory manual

Where the diagnostic bone marrow aspirate yields a dry tap, a trephine biopsy should be carried out
For consenting patients, a bone marrow sample should be sent for leukaemic stem cell (LSC) monitoring
after each course of chemotherapy and for transcriptome sequencing studies at diagnosis only.
Cytogenetic/FISH testing to be carried out locally and/or according to local practice

For consenting patients only, during course 1. Multiple samples, see section 21.6

For consenting patients registered to the embedded gemtuzumab ozogamicin dose finding study only.
Multiple samples, see section 21.5

Prior to courses containing liposomal daunorubicin, mitoxantrone or idarubicin only

For patients taking part in the gemtuzumab ozogamicin dose finding study
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ABBREVI ATI ONS

ADA
ADE
AE
ALFA
ALP
ALT
AMH
AML
ANC
APL
ARA-C
ARDS
AST
ATG
AUC
BFM
BM
BNFc
BSA
CB
CBF
Cl

CIR
CL
CNS
COG
CR
CRCTU
CRp
CRUK
CRF
CRi
CSA
CSF
CTCAE
DCR
DFS
DLI
DLT
DMC
DSUR
ELAM
EFS
eRDC
FAB
FISH
FLA
FLA-Ida
FLAG-Ida
FSH
GCP
G-CSF
GGT
Gl

GO
GOELAMS
GvHD
HD Ara-C
HEPA
HLA
HR
HSCT
I-BFM

Anti Drug Antibodies

Cytarabine, Daunorubicin and Etoposide

Adverse Event

Acute Leukemia French Association

Alkaline Phosphatase

Alanine Transaminase

Anti-Mullerian Hormone

Acute Myeloid Leukaemia

Absolute Neutrophil Count

Acute Promyelocytic Leukaemia

Cytarabine

Acute Respiratory Distress Syndrome

Aspartate Transaminase

Anti-thymocyte Globulin

Area Under the Curve

Berlin-Frankfurt-Munster

Bone Marrow

British National Formulary for Children

Body Surface Area

Cord Blood

Core Binding Factor

Confidence Interval

Cumulative Incidence of Relapse

Clearance

Central Nervous System

Childrends Oncology Group
Complete Remission

Cancer Research UK Clinical Trials Unit, Birmingham
Complete Remission Without Complete Recovery of Platelets
Cancer Research UK

Case Report Form

Complete Remission with Incomplete Blood Count Recovery
Ciclosporin

Cerebral Spinal Fluid

Common Terminology Criteria for Adverse Events
Death in Complete Remission

Disease Free Survival

Donor Lymphocyte Infusion

Dose Limiting Toxicity

Data Monitoring Committee

Development Safety Update Report

Enfant Leucemie Aigue Myeloblastique
Event-Free Survival

Electronic Remote Data Capture

French American British

Fluorescence in situ hybridisation

Fludarabine and Cytarabine

Fludarabine, Cytarabine, Idarubicin

Fludarabine, Cytarabine, Idarubicin and Granulocyte-Colony Stimulating Factor
Follicle-Stimulating Hormone

Good Clinical Practice

Granulocyte-Colony Stimulating Factor
Gamma-glutamyl Transferase

Gastrointestinal

Gemtuzumab Ozogamicin

Gr oupe Oue s tsdesdeucihidset Autdes Maladies du Sang
Graft-versus-Host Disease

High Dose Cytarabine

High-Efficiency Particulate Arrestance

Human Leukocyte Antigen

Hazard Ratio

Haemopoietic Stem Cell Transplant

International Berlin-Frankfurt-Munster
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ICF
IMP
IPD
ISF
ITD
ITT

\Y
LAIP
LH
LSC
LVFS
MAC
MACE
MIDAC
MA
MAE
MDF
MDS
MFD
MHRA
ML DS
MMF
MMFD
MMUCB
MMUD
MRC
MRD
MS
MSD
MUD
NCC
NCI
NIH
NOPHO
oS
PBSC
PCP
PCR
PIS
PK
RD
REC
RIC
RR
RT-gPCR
SAE
SAR
SCT
SPC
SUSAR
T™MG
TNC
TRM
TSC
UK
vd
VOD
WCC

Informed Consent Form

Investigational Medicinal Product

Individual Patient Data

Investigator Site File

Internal Tandem Duplication

Intention to Treat

Intravenous

Leukaemia Associated Aberrant Immunophenotypes
Luteinizing Hormone

Leukaemic Stem Cell

Left Ventricular Fractional Shortening
Myeloablative Conditioning

Amsacrine, Cytarabine, Etoposide

Mitoxantrone and Intermediate Dose Cytarabine
Mitoxantrone and Cytarabine

Mitoxantrone, Cytarabine and Etoposide
Multiparameter/Multidimensional Flow Cytometry
Myelodysplastic Syndrome

Matched Family Donor

Medicines and Healthcare Products Regulatory Agency
Myeloid Leukaemia of Down Syndrome
Mycophenolate Mofetil

Mismatched Family Donor

Mismatched Unrelated Cord Blood

Mismatched Unrelated Donor

Medical Research Council

Minimal Residual Disease

Myeloid Sarcoma

Matched sibling donor

Matched Unrelated Donor

National Coordinating Centre

National Cancer Institute

National Institutes of Health

Nordic Paediatric Haematology Oncology Group
Overall Survival

Peripheral Blood Stem Cells

Pneumocystis jirovecii Pneumonitis

Polymerase Chain Reaction

Patient Information Sheet

Pharmacokinetic

Resistant Disease

Research Ethics Committee

Reduced Intensity Conditioning

Relapse Rate

Real-Time Quantitative Polymerase Chain Reaction
Serious Adverse Event

Serious Adverse Reaction

Stem Cell Transplant

Summary of Product Characteristics

Suspected Unexpected Serious Adverse Reaction
Trial Management Group

Total nucleated cell

Treatment Related Mortality

Trial Steering Committee

United Kingdom

Volume of Distribution

Veno-occlusive Disease

White cell count
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1. BACKGROUND AND RATIONALE
1.1 Background

1.1.1 Acute myeloid leukaemia (AML) in  children

AML is a rare disease in children and teenagers (70 cases per annum in children less than 16 years
in the UK), but is a significant cause of childhood cancer mortality. This trial is an International
collaboration and will recruit patients with newly diagnosed AML, high risk myelodysplastic
syndrome (MDS) defined as greater than 10% blasts in the bone marrow, and isolated myeloid
sarcoma (MS) up to their 18th birthday. Children with myeloid leukaemia of Down syndrome (ML
DS) and acute promyelocytic leukaemia (APL) are excluded. The expected number of patients
recruited per year is 120-150 or up to 700 cases in 5-6 years and is sufficient to address the four
randomised questions proposed.

All major national groups report similar outcomes for childhood AML: overall survival (OS) 65-70%,
event-free survival (EFS) 50-60% and cumulative incidence of relapse (CIR) 35-40% (consensus of
the International Berlin Frankfurt Munster (I-BFM) AML group, 2011). Whilst advances in supportive
care and better salvage therapy after relapse have led to a moderate improvement in OS, the CIR
remains unacceptably high with relapsed disease the commonest cause of death. This study plans
to build on experience gained from previous UK, French and international trials and to test a number
of strategies with the potential to improve outcome: 1) intensive anthracycline or anthracenedione
therapy combined with cytarabine in induction, 2) induction intensification with a higher dose of
gemtuzumab ozogamicin, 3) assessment of fludarabine, a purine analogue, in consolidation and 4)
evaluation of reduced intensity conditioning (RIC) in allogeneic haemopoietic stem cell
transplantation (HSCT) in 1% complete remission (CR1). In addition, risk group stratification will
direct therapy and will include cytogenetic/molecular genetic characteristics, morphological
response to induction therapy and minimal residual disease (MRD) assessment of treatment
response. Different MRD methodologies will be studied for their predictive value. The treatment
choices and risk stratification are now discussed with relevance to previous UK and French studies
and the literature.

1.1.2 Results from UK Medical Research Council (MRC) AML studies

MRC AML10 (1988-1995: recruited 359 children) confirmed the graft-versus-leukaemia (GVL)
effect of allogeneic HSCT (allo-HSCT) and provided the data for a risk stratification based on
cytogenetics and molecular genetic characteristics and response to treatment[1, 2]. Children with a
matched sibling donor (MSD) were eligible for allo-HSCT following four courses of intensive
chemotherapy. A significant reduction in CIR for MSD HSCT did not translate into a significant
advantage in OS because of a high transplant related mortality (by donor vs. no donor analysis: CIR
allo-HSCT vs. no allo-HSCT: at 5 years 30% vs. 45%, p=.0.02; OS at 10 years 68% vs. 59%, p=0.3;
transplant related mortality 15% for those who received a HSCT). I-BFM reported a similar lack of
benefit for alloi HSCT in CR1 and these data influenced the UK approach to HSCT in CR1 for the
next decade and longer. The transplant related mortality for both related and unrelated allo-HSCT is
now low (5-10%), allowing the allo-HSCT associated reduction in CIR the potential to improve
outcome in patients at risk of relapse.

MRC AML12 (1995-2002: recruited 564 children) identified a benefit in relapse free survival (RFS)
and CIR for mitoxantrone compared to daunorubicin but found no advantage for 5 rather than 4
courses of chemotherapy. Mitoxantrone (12 mg/m?x 3) was compared with daunorubicin (50 mg/m?
x3) in 504 children; both drugs given with cytarabine and etoposide (MAE vs ADE) in induction
courses 1 and 2. Disease free survival (DFS) was 63% vs. 55%, p=0.03, and CIR 32% vs. 39%,
p=0.05 for MAE vs ADE respectively; but no difference in OS p=0.2. Two hundred and seventy
children were randomised to receive either two or three courses of consolidation therapy with
anthracycline and cytarabine. There was no benefit for a fifth course of chemotherapy CIR 37%
vs. 37%, p=1.0, OS 74% vs. 74%, p=1.0 [3].

MRC AML15 (2004 -2009: recruited 199 children ) identified, in the trial as a whole including adults,
a benefit for CIR for FLAG-Ida (fludarabine, cytarabine, granulocyte-colony stimulating factor (G-
CSF) and idarubicin) in induction and found non-anthracycline consolidation (high dose cytarabine
(HD Ara-C) 18 g/m®) not to be inferior to anthracycline heavy consolidation with amsacrine,
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cytarabine and etoposide (MACE) followed by mitoxantrone and cytarabine (MidAC) in patients with
good and intermediate risk cytogenetics, but not poor risk cytogenetics. Children were randomised
to ADE or FLAG-Ida in induction, and to MACE/MidAC or HD Ara-C x 2 (18 g/mz) in consolidation
and finally to a fifth course (HD Ara-C) or not. The 8 year OS/CIR for children (112 randomised) for
FLAG-Ida vs. ADE was 71% v 67% (p=0.8) and 28% vs. 38% (p=0.4) respectively. The reduction in
the CIR in favour of FLAG-Ida was highly significant (p <0.001) when the trial as a whole (n=3251)
was considered. Children with core binding factor (CBF) leukaemias and those with intermediate
risk cytogenetics had an OS of 96% vs. 93% (p=0.7) and 75% vs. 64% (p=0.4) respectively from 2m
randomisation for HD Ara-C vs. MACE/MIdAC. The number of children with poor risk cytogenetics
was too small to be evaluable, but MACE/MIdAC was superior in adults with poor risk cytogenetics.
A fifth course provided no benefit[4].

1.1.3 Results from French LAME (Leucemie Aigue Myeloblastique Enfant) studies

LAME 89/91 (1988-1998 recruite d 309 children) introduced mitoxantrone as the standard
induction anthracenedione based on its presumed reduced cardiotoxicity compared to daunorubicin
and LAME has retained mitoxantrone in induction for over 25 years. LAME 89/91 demonstrated that
mitoxantrone at doses as high as 60 mg/m2 and up to 84 mg/m2 in induction was associated with
acceptable acute toxicitg and very low cardiac toxicity. Patients received an induction regimen of
mitoxantrone (12 mg/m°/d for 5 days) with cytarabine and those with >20% blasts in the bone
marrow at day 20 received an additional 2 days of mitoxantrone (12 mg/m?%d) with cytarabine
(reinforcement). The cumulative dose of anthracycline/daunorubicin equivalence was 460 mg/mz,
rising to 580 mg/m2 in those patients receiving reinforcement[5, 6]. Despite this high anthracycline
exposure, the induction death rate from toxicity was low (2.3%). A subgroup analysis of combined
paediatric and adult French trials reported no benefit for HSCT in CR1 for patients with CBF
leukaemia[7, 8].

ELAM 02 (Enfant Leucemie Aigue Myeloblastique 02) (2005-2012: recruited 441) confirmed the
efficacy and good tolerability of mitoxantrone as induction therapy with improvement in outcome
attributed to a higher dose of cytarabine in consolidation and better management of allo-HSCT.
Patients all received mitoxantrone 12 mg/m2 x 5 in induction with cytarabine 200 mg/mzld X 7d. The
5 year OS was 71% with EFS of 57% (personal communication and ASH 2014). All patients with
good and intermediate risk cytogenetics with a matched family donor (MFD), with the exception of
those children with t(8;21),were candidates for HSCT after 1 to 2 courses of consolidation, whilst
children with poor risk cytogenetics were eligible for HSCT with an unrelated Human Leukocyte
Antigen (HLA) identical donor. 119 children underwent allogeneic HSCT in CR1. The OS for
transplanted patients was 76% and DFS 70%. Four out of 441 had grade 3/4 early cardiotoxicity.
For both LAME 89/91 and ELAMO2 the cumulative incidence of clinical cardiotoxicity at 10 years is
3% (personal communication).

1.1.4 Gemtuzumab ozogamicin

Gemtuzumab ozogamicin is an anti-CD33 antibody linked to the anti-tumour antibiotic
calicheamicin. After internalisation and intracellular release gemtuzumab ozogamicin delivery is
targeted to CD33i expressing leukaemia cells. More than 80% of cases of AML express CD33.

1.1.4.1 Gemtuzumab ozogamicin safety studies

I-BFM Relapsed AML 2001/02, a phase Il study of 30 children with refractory AML at 1* relapse, or
a 2" relapse of AML, reported a response rate of 37% in children who had received single agent
gemtuzumab ozogamicin 7.5 mg/m? on day 1 and 14[9]. Toxicity was acceptable. A similar
response rate of 26% was reported for adult patients with first relapse of AML following single agent
gemtuzumab ozogamicin 9 mg/m? on days 1 and 14 with acceptable toxicity[10]. A number of
studies have now shown that gemtuzumab ozogamicin 3 mg/m® can be safely combined with
intensive induction chemotherapy in children and in adults. Gemtuzumab ozogamicin 3 mg/m? had
an acceptable safety profile when given with ADE and FLAG-lda in MRC AML15 [11] and
mitoxantrone and cytarabine ( MA) i n Chi I[1R)
AAMLO3P1, a pilot study of 350 children, combined ADE with gemtuzumab ozogamicin 3 mg/m2 in
induction and reported an induction mortality rate of 1.5%[13]. Fractionated gemtuzumab
ozogamicin 3 mg/m2 on days 1, 4, and 7 (total of 9 mg/mz) was given to 17 children with
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refractory/relapsed AML in combination with cytarabine 100 mg/m?®d for 7 days. Seven patients also
received gemtuzumab ozogamicin-based consolidation. The response rate, including CR or CR
without complete recovery of platelets (CRp), was 35%, but rose to 53% after consolidation. The
toxicity was acceptable and mainly haematological with no sinusoidal obstructive syndrome/veno-
occlusive disease (VOD) in heavily pre-treated patients[14].

1.1.4.2 Gemtuzumab ozogamicin paediatric efficacy studies

COG AAML 0531 Study showed that gemtuzumab ozogamicin can be safely added to induction
chemotherapy with a significant reduction in CIR and improvement in EFS. 1070 patients with de
novo AML aged 0-29 years were randomly assigned gemtuzumab ozogamicin 3 mg/m2 or not
combined with ADE in induction (day 6) and MA (MiDAC) in consolidation (day 7) (4th course). Risk
stratified therapy allowed allo-HSCT (MSD or matched unrelated donor (MUD)) for high risk patients
(defined as monosomy 7, monosomy 5/5q-, high allelic ratio >0.4 FLT 3 internal tandem duplication
(ITD), >15% blasts by morphology after course 1 of induction therapy) and MSD only for patients
with intermediate risk cytogenetics. Induction mortality was 2% in each arm. Gemtuzumab
o0zogamicin was associated with a significantly better EFS (53% vs. 47%; hazard ratio (HR) 0.83,
95% confidence interval (Cl) 0.70-0.99; p=0.04), although OS was not significantly improved (HR
0.91, 95% CI 0.74-1.13) and there was no difference in CR rate. The CIR was significantly reduced
by the addition of gemtuzumab ozogamicin (32.8% v 41.3 %; HR 0.73; p<0.006 ) . However
increased toxicitp]/ was seen with a regimen of gemtuzumab ozogamicin 3 mg/m2 in induction and
consolidation (4" course). This could largely be attributed to an excess of infectious deaths in low
risk patients (defined as those with CBF leukaemias) in the gemtuzumab ozogamicin arm after
course 4 and 5 (8 vs. 2 deaths; p 0.02) and was associated with prolonged neutropenia (14% vs.
7%; p=0.01) following the administration of gemtuzumab ozogamicin in consolidation. The incidence
of life- threatening VOD and VOD of any degree was similar in patients with and without
gemtuzumab ozogamicin.

The CIR for low risk, intermediate risk (who received HSCT), intermediate risk (HSCT censored)
and high risk (who received HSCT) patients (as defined in this study) with and without gemtuzumab
ozogamicin was 20% vs. 30%, 24% vs. 38%, 44% vs. 47% and 27% vs. 44.8% and for OS 85% vs.
86%, 84% vs. 73%, 67% vs. 68% and 68% vs. 49% respectively. The interpretation of the benefit of
gemtuzumab ozogamicin by risk group in COG AAML 0531 is complicated by the intervention of
HSCT and significant toxicity in low risk patients. However, the apparent benefit in high risk patients
not demonstrated in previous trials warrants further study.

Nordic Paediatric Haematology Oncology Group (NOPHO) T AML 2004 randomised 120 children
with AML, who did not undergo HSCT, to receive gemtuzumab ozogamicin (5 mg/mzldose) not
earlier than 4 weeks after completion of all consolidation therapy, with a second dose administered
at least 3 weeks later. There were no statistically significant differences in EFS or OS at 5 years for
those receiving gemtuzumab ozogamicin compared with no further therapy (55% vs. 51%, and 74%
vs. 80%, respectively)[15].

1.1.4.3 Gemtuzumab ozogamicin adult effic  acy studies

Not all studies have reported benefit for gemtuzumab ozogamicin, and lack of benefit and concerns

of increased toxicity in the SWOG-0106 study [16] led to the Federal Drug Administration (FDA)

withdrawing approval. This occurred prior to the publication of both AML 15 and ALFA-0701. An

individual patient data (IPD) meta-analysis of five predominantly adult randomised trials (MRC/NCRI

AML 15 and 16 trials, ALFA-0701 trial, SWOG-01 06 study and Groupe Ouest E
LeucAmies et Autres Maladies du Sang (GOELAMS) AML
augmenting induction chemotherapy by the addition of gemtuzumab ozogamicin sought to

determine whether the totality of the evidence demonstrates benefit for gemtuzumab ozogamicin,

and/or in which specific subgroups. The addition of gemtuzumab ozogamicin did not improve the

remission rate (p=0.3), but did improve the OS (p=0.01), due to a significant reduction in CIR
(p=0.00006), leading to significantly improved survival from remission (p=0.001). There was a highly

significant benefit for patients with good risk (p=0.001) and intermediate risk (p=0.007) cytogenetics,

but no benefit for patients with poor risk cytogenetics (p=0.7). The investigators concluded that
gemtuzumab ozogamicin given with course 1 of induction chemotherapy shows a significant benefit

in survival which more than outweighs any possible increase in early mortality. There was a
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suggestion of a slightly higher early mortality (30 day mortality p=0.08) which was greater in patients
given higher doses of gemtuzumab ozogamicin[17].

MRC AML15 and ALFA -0701 (Acute Leukemia French Association) both reported similar results; a
benefit in survival for patients with good and intermediate risk cytogenetics, but not for patients with
poor risk cytogenetics[11].These studies used very different doses and scheduling. MRC 15
randomly assigned patients to receive or not to receive a single dose of gemtuzumab ozogamicin (3
mg/m?) on day 1 of induction chemotherapy and on day 1 of course 3 in consolidation. The French
ALFA-0701 randomly assigned E)atients (50-70 years of age) to receive or not to receive
gemtuzumab ozogamicin (3 mg/m®) on days 1, 4 and 7 (3-3-3 regimen) of induction chemotherapy
and on day 1 of the first and second consolidation courses. The addition of gemtuzumab
ozogamicin was well tolerated with no significant increase in toxicity in either study. Haematological
toxicity, particularly persistent thrombocytopenia, was more common in patients who received
gemtuzumab ozogamicin but there was no increase in the risk of death. MRC AML15 reported no
benefit for gemtuzumab ozogamicin in consolidation and this finding combined with the increased
toxicity observed with the late administration of gemtuzumab ozogamicin in COG AAML 0531
suggests that gemtuzumab ozogamicin may be best restricted to induction therapy. ALFA-0701 data
supports the view that fractionated doses of 3 mg/m2 gemtuzumab ozogamicin may allow the safe
delivery of higher cumulative doses of gemtuzumab ozogamicin.

1.2 Trial Rationale

This trial will test strategies in both induction and consolidation for their value in improving survival
by reducing the CIR without significantly increasing toxicity. The study will ask four randomised
questions and will incorporate an embedded dose finding study for gemtuzumab ozogamicin. All of
the trial treatment regimens have been widely used across Europe or internationally.

1.2.1 Rationale for Rand omisation 1: Induction randomisation (R1)

R1 will compare two different induction regimens: mitoxantrone and cytarabine (standard arm) vs
liposomal daunorubicin and cytarabine for anti-leukaemic efficacy and toxicity.

Anti -leukaemic efficacy and anthracyc line dose intensity : MRC AML12 identified a benefit in
DFS (p=0.03) and CIR (p=0.05), but no difference in OS (p=0.2) for mitoxantrone (MAE) compared
to daunorubicin (ADE). AML15 reported FLAG-Ida to result in a lower CIR than ADE: whole trial
highly significant (p<0.001): children 28% vs. 38% (p=0.4). There was no difference in OS (p=0.8)
for children. Idarubicin is associated with greater toxicity and for that reason will be reserved for
high-risk patients. Mitoxantrone is therefore the preferred UK anthracenedione based on its
probable anti-leukaemic benefit over daunorubicin and acceptable toxicity. It is the standard
induction anthracenedione in France, where it has been used since 1989 with acceptable toxicity.

Increasing the anthracycline dose in induction has been reported to improve outcome in adult
AML[18] and it seems reasonable to assume that this benefit of anthracycline intensification can be
extrapolated to children, although not proven. Liposomal daunorubicin was primarily developed to
allow anthracycline dose escalation without compromising cardiac function. It is emerging as the
induction anthracycline of choice in paediatric AML across Europe because of its potential to allow
the use of higher anthracycline doses with limited acute toxicity, although its superior anti-leukaemic
efficacy and lack of late cardiotoxicity have not been proven.

BFM AML 2004 trial compared idarubucin 12 mg/m2 x 3 with liposomal daunorubicin 80 mg/m2 X 3;
both given with cytarabine and etoposide. Liposomal daunorubicin was comparable to, but not
superior to, idarubicin (5yr EFS 59% v 53%, p=0.25; TRM 2/257 v 10/264, p=0.04).

Toxicity profiles and cardiotoxicity: The cumulative anthracycline dose in the BFM AML 2004
study was 350/450 mg/m2 or 410/510 mg/m2 for standard/high-risk patients in the idarubicin or
liposomal daunorubicin arms respectively (daunorubicin equivalence based on a conversion factor
of 5:1). Liposomal daunorubicin was associated with less acute treatment related toxicity despite
the use of a higher anthracycline dose[19]. There was no difference in acute cardiotoxicity between
the treatments and the cumulative incidence of cardiomyopathy at a 5 year median was 0.7% (n=1)
for liposomal daunorubicin and 1.8% (n=3) for idarubicin. There are no data on later cardiotoxicity.
AML-BFM 2012 trial takes forward liposomal daunorubicin in induction for de novo AML.
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The French AML group have used mitoxantrone 12 mg/m® x 5 (300 mg/m’ daunorubicin
equivalence) since 1989 [5]. In their earlier study, LAME 89/91, the cumulative dose of anthracycline
equivalence was 460 mg/m?, rising to 580 mg/m? in some patients. Despite this high anthracycline
exposure, the induction death rate from toxicity was low (2.3%). ELAM 02 reported a similar low
induction death rate reflecting acceptable acute toxicity. 4/441 (0.9%) patients in ELAM 02 had
grade 3/4 early cardiotoxicity. The combined cumulative incidence of late clinical cardiotoxicity for
LAME 89/91 and ELAMO2 is 3% at 10 years. Long term follow up data from the MRC AML12 trial
suggests that mitoxantrone may be associated with less late cardiotoxicity than daunorubicin
(personal communication).

In this study the dose of liposomal daunorubicin and mitoxantrone in course 1 and 2 will be
equivalent when converted to daunorubicin equivalence based on a conversion factor of 5:1
(daunorubicin equivalence 420 mg/m?) and these drugs will be compared for their anti-leukaemic
efficacy and toxicity profile.

1.2.2 Rationale for the gemtuzumab ozogamicin dose finding study and randomisation 2:
gemtuzumab ozogamicin randomisation (R2)

Gemtuzumab ozogamicin is the most promising new drug in paediatric AML. Cardiac myocytes do
not express CD33 (the target of gemtuzumab ozogamicin) and gemtuzumab ozogamicin may
enable treatment intensification without increasing cardiotoxicity.

1.2.2.1 Gemtuzumab ozogamicin dose finding study

In children with AML gemtuzumab ozogamicin has mainly been given as a single dose of 3 mg/m2
when combined with induction chemotherapy, but the most effective dose, schedule and timing of
administration remains uncertain. This study will include an embedded dose finding study to
determine the maximum number of doses of gemtuzumab ozogamicin which can safely be
combined with the intensive induction chemotherapy in this protocol.

1.2.2.2 Rationale for fractionated dosing

R2 will randomise one single dose of gemtuzumab ozogamicin 3 mg/m2 against the maximum
number of doses (either 2 or 3) of gemtuzumab ozogamicin 3 mg/m2 identified in the dose finding
study. The studies which have reported benefit for gemtuzumab ozogamicin (AML15, ALFA and
COG AAMLO0531) have employed different doses and scheduling, but have provided useful
information[11, 20]. A single dose of gemtuzumab ozogamicin 3 mg/m2 given in combination with
induction chemotherapy appears to have an acceptable safety profile and gemtuzumab ozogamicin
at this dose saturates about 80% of CD33 antigens on the cell surface. Three fractionated doses of
gemtuzumab ozogamicin 3 mg/m2 delivers a total of 9 mg/m2 (maximum tolerated dose for a single
agent dose of gemtuzumab ozogamicin). After the first dose of gemtuzumab ozogamicin there is
rapid re-expression of CD33 antigens on the cell surface to which subsequent doses of
gemtuzumab ozogamicin bind, thereby enhancing the CD33 internalization process and intracellular
accumulation of drug. Therefore, a fractionated dosing schedule delivers a high total dose of 9
mg/m2 while lowering the peak gemtuzumab ozogamicin blood levels and minimising off target
toxicity. Fractionated gemtuzumab ozogamicin 3 mg/m2 on day 1, 4, 7 has been given to children
with refractory/relapsed AML in combination with cytarabine with acceptable toxicity[14]. Single
doses higher than 6 mg/m2 exceed saturation of CD 33 targets on CD 33 positive AML cells and
increase off target toxicities such as hepatotoxicity and thrombocytopenia.

1.2.2.3 Rationale for scheduling

Different studies have given the first dose of gemtuzumab ozogamicin on different days of induction.
AAML 0531 gave the first dose of gemtuzumab ozogamicin on day 6. ALFA 0701 gave
gemtuzumab ozogamicin on days 1, 4 and 7 i.e. 72 hour interval between doses. Gemtuzumab
ozogamicin should not be given to patients with a white cell count (WCC) >30 x10%/L because of
concerns of tumour lysis. Forty percent of children eligible for MyeChild 01 are expected to have a
WCC >30 x 10°%L at diagnosis and by this criterion would not be eligible for gemtuzumab
ozogamicin. Therefore day 4 has been chosen for the first dose of gemtuzumab ozogamicin to allow
cyto-reduction and a WCC <30 x 10°%/L before gemtuzumab ozogamicin is administered. If the WCC
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remains high after 4 days of chemotherapy, gemtuzumab ozogamicin is unlikely to result in tumour
lysis. Therefore gemtuzumab ozogamicin 3 mg/m2 as a single dose will be given on day 4. If two
doses are tolerable, these will be given on days 4 and 7. If three doses are tolerable, these will be
given on days 4, 7, 10.

1.2.2.4 Rationale for restricting gemtuzumab ozogamicin administration to induction
therapy

No benefit was found in AML15 for gemtuzumab ozogamicin in consolidation and increased toxicity
was seen in COG AAML 0531 with a regimen of gemtuzumab ozogamicin 3 mg/m?in induction and
consolidation (course 4), which was at least in part attributable to prolonged neutropenia after
gemtuzumab ozogamicin in consolidation. Therefore, MyeChild 01 will restrict gemtuzumab
0zogamicin to induction.

1.2.2.5 Rationale for administration to all risk groups

Gemtuzumab ozogamicin has been reported to be most effective for patients with good risk
(p=0.001) and intermediate risk (p=0.007) cytogenetics, but not poor risk cytogenetics (p= 0.7) [17].
However, all patients will receive gemtuzumab ozogamicin as their cytogenetics will not be known
by day 4 when the first dose will be given.

1.2.2.6 Rationale for the absence of a no gemtuzumab ozogamicin control arm

Whilst it is appreciated that the results from the COG AAML 0531 study require longer follow up,
the consensus view of specialists in both paediatric and adult haemato-oncology, is that the benefit
of gemtuzumab ozogamicin is proven [14, 20, 21] and that a study limited to assessing the benefit of
gemtuzumab ozogamicin (gemtuzumab ozogamicin vs no gemtuzumab ozogamicin) would be a lost
opportunity to improve the outcome for children with AML, which at present is only 70%. Therefore
the control arm in the first course of induction phase will be mitoxantrone, cytarabine, and
gemtuzumab ozogamicin on day 4.

1.2.3 Rationale for randomisation 3: consolidation randomisation (R3)

The current standard UK and French consolidation of high dose cytarabine will be compared with
fludarabine and cytarabine (FLA). Patients with good and intermediate risk cytogenetics who
become MRD negative early in treatment (after course 1 for those with intermediate risk
cytogenetics and after course 2 for those with good risk cytogenetics) will receive noni anthracycline
based consolidation because they will already have received a cumulative anthracycline dose of
420 mg/m2 in courses 1 and 2. FLA is an effective non-anthracycline containing regimen used in
relapsed AML. I-BFM Relapsed AML 2001/02 study randomly assigned 394 patients with relapsed
or primary refractory non APL AML to fludarabine, cytarabine and G-CSF (FLAG) or to FLAG plus
liposomal daunorubicin in the first re-induction course. The second course of chemotherapy was
with FLA alone. Patients then proceeded to HSCT. The corresponding CR rates were 59% and 69%
(p=0.07) and OS at 4 years 36% v 40%, p=0.54 for FLAG v FLAG plus liposomal daunorubicin
respectively[22]. A regimen effective in relapsed disease, which might be considered more resistant
to treatment than newly diagnosed AML, may have greater anti-leukaemic efficacy than high dose
cytarabine alone as consolidation therapy in children with newly diagnosed AML.

There were too few children with poor risk cytogenetics in AML15 to make any meaningful
comparison between high dose cytarabine and anthracycline based consolidation, but adult data
suggests that high dose cytarabine is inferior to anthracycline based consolidation in these patients.
Patients with poor risk cytogenetics will not be eligible for this randomisation but will receive
anthracycline based consolidation and HSCT.

1.2.4 Rationale for randomisation 4: HSCT conditioning randomisation (R4)

Whilst HSCT has generally resulted in a significant reduction in CIR, this has not always translated
into a significant OS advantage because of a high transplant related mortality. A low transplant
related mortality for both related and unrelated allo-HSCT may allow the reduction in CIR associated
with allo-HSCT the potential to improve EFS in patients at significant risk of relapse. The standard
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myeloablative conditioning (MAC) busulfan/cyclophosphamide regimen will be evaluated against a
RIC (fludarabine/busulfan) regimen. This will allow comparisons of outcome, toxicity, post HSCT
MRD, chimerism and immune reconstitution. The objective of this comparison is to test whether a
RIC regimen is associated with less treatment related toxicity compared to a full MAC regimen,
without increasing the relapse risk. Transplantation with conventional MAC is often associated with
severe acute organ toxicity [23] and late effects (e.g. cardiotoxicity, delayed puberty/infertility and
secondary malignancy)[24]. Transplantation with RIC enables reliable engraftment with less acute
toxicity in adult patients [25] whilst AML RIC regimens utilise highly immunosuppressive but less
myeloablative chemotherapy to achieve donor stem cell engraftment as a platform for an immune-
mediated GVL effect to eliminate residual leukaemic cells. This approach could potentially be of
major clinical benefit to children with AML undergoing HSCT by reducing the short- and long-term
toxicity associated with conditioning chemotherapy. The key question to be answered is whether
this strategy can achieve equivalent disease control with reduced toxicity. Despite the fact that RIC
regimens have been widely used for 15 years, to date there have been no significant prospective
randomised studies comparing outcomes of RIC vs MAC transplantation in patients with AML and
this will be the first major study to address this important issue.

Regimen-related toxicity and CIR in patients randomised to receive the current standard-of-care
busulfan/cylophosphamide MAC regimen vs a fludarabine/busulfan based RIC regimen will be
compared. Busulfan based conditioning will be used in both arms in light of recent data indicating
that intravenous ((IV) busulfan improves CIR in patients with AML transplanted in CR1[26]. While a
number of RIC regimens are available, this regimen has been chosen because it achieves high level
myeloid engraftment with remarkably low toxicity in children with non-malignant disorders[27].

Children identified as high risk based on poor risk cytogenetics at presentation, or those with good
or intermediate risk cytogenetics who qualify for HSCT based on MRD positivity, will be eligible for
this randomisation.

1.2.5 Rationale for risk group stratification

Patients will initially be stratified by cytogenetic and molecular characteristics and response to the
first course of induction chemotherapy assessed by morphology and MRD measurement.

1.2.5.1 Rationale for cytog enetic and molecular risk group stratification

The cytogenetic risk group stratification for MyeChild 01 acknowledges a number of key publications
in the field. A study [28] of the combined analysis of the cytogenetic data from children (n=729)
treated on MRC AML10 and 12 confirmed the favourable prognosis for CBF leukaemias:
(8;21)(q22;922) and inv(16)(p13g22). The outcome for all patients with 11923 abnormalities was
intermediate with no difference observed for those with t(9;11)(p21~22;g23). Rearrangements of the
MLL gene at 11923 were the most frequent abnormalities (16%), particularly in infants (50%). Data
from an international study of 756 childhood AML patients with MLL rearrangements reported a
poor outcome for patients with the translocations t(4;11)(q21;g23), t(6;11)(q27;923),
1(10;11)(p12;923) and t(10;11)(p11.2;923) [29]. A favourable outcome was reported for patients with
t(1;11)(921;923), but numbers were small. Therefore all patients with MLL rearrangements other
than those earlier specified as poor risk are classified as intermediate risk. The adverse outcome in
patients with monosomy 7, abnormalities of 5q, t(6;9)(p23;q34)/DEK-NUP214 and t(9;22) (g34;q11)
was confirmed. In contrast to adults, abnormalities of 3g and complex karyotypes, in the absence of
good risk or poor risk features, were not associated with a significantly adverse outcome in children.
The variable outcome for 3g abnormalities may be explained by age related differences in the
incidence of 3q abnormalities with a poorer prognosis being specifically dependent on the EVI1
expression status and/or the presence of the inv(3)(q21926/t(3;3)(q21;926). Thus the stratification to
poor risk specifies abnormalities involving 3g26. The presence of 12p abnormalities predicted a
poor outcome; a finding confirmed by the I-BFM [30]. More recently rare cryptic chromosomal
abnormalities have been described, which confer a poor outcome. These include:
t(5;11)(g35;p15.5)/NUP98-NSD1[31-33], t(7;12)(q36;p13)/MNX1-ETV6 [34, 35] and
inv(16)(p13.3924.3)/CBFA2T3-GLIS2[36, 37]. NUP98-NSD1 tends to be associated with FLT3-ITD,
to occur in older patients and result in refractoriness to current chemotherapy, but can potentially be
salvaged by allo-HSCT[31]. MNX1-ETV6 is usually cryptic, mainly but not exclusively seen in
infants, and is often accompanied by a deletion of the long arm of chromosome 7. CBFA2T3-GLIS2
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was originally associated with the AML M7 French American British (FAB) type, but it has recently
been observed in all FAB types. Mutations in CEBPA (4.5%) and NPM1 (8%) of paediatric AML
respectively are associated with a normal karyotype and a favourable outcome; the latter only in the
absence of FLT3-ITD[38, 39]. FLT3-ITD increases in incidence with age and is associated with a
poor outcome in the absence of favourable risk cytogenetic features[40].

Table 2: The cytogenetic and molecular risk group assignment for MyeChild 01, expected
incidence and estimated number of cases

Paediatric AML cytogenetic risk groups Approximate incidence Expected
in whole trial number

Good risk

1(8:21)(q22;G22)/ RUNX1-RUNX1T1 12% 90

inv(16)(p13922)/t(16;16)(p13;q22)/ CBFB-MYH11 6% 45

Double mutation of CEBPA without FLT3-ITD 5% 40

Mutation of NPM1 without FLT3-ITD 5% 40

Intermediate risk
t(9;11)(p21;923)/ MLL-MLLT3 /

t(11;19)(q23;p13.3)/ MLL-MLLT1

11% 85
Other MLL rearrangements not classified as poor
risk
All other abnormalities which are neither good or 25% 190
poor risk
Poor risk
inv(3)(921926)/1(3;3)(g21;926)/abn(3g26) ~1% <10
-5/del(5q) ~1% <10
-7 4% 30
1(6;9)(p23;q34)/ DEK-NUP214 ~1% <10
1(9;22)(q34;q11)/ BCR-ABL1 ~1% <10
12p abnormalities 2-4% 15-30
1(6;11)(q27;G23)/ MLL-MLLT4 5% 38
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t(4:11)(q21;923)/ MLL-AFF1

t(10;11)(p11 -p14;923)/ MLL-MLLT10

t(5;11)(q35;p15.5)/ NUP98-NSD1 <5% <40
t(7;12)(q36;p13)/ MNX1-ETV6 <1% <10
inv(16)(p13.3¢24.3)/ CBFA2T3-GLIS2 <2% <15
FLT3-ITD without NPM1 or CBF 10% 75

1.2.5.2 Rationale for defining of CR by flow cytometry

Two large paediatric studies in AML have demonstrated morphological assessment of response to
the first course of induction chemotherapy to be of low sensitivity and poor specificity [41, 42]. Both
have shown multiparameter/multidimensional flow cytometry (MDF) using aberrant expression of
surface antigens on leukaemic blasts to be more predictive of outcome. COG reported 24% of 188
patients in complete morphological remission at the end of their first course of induction therapy
(EOI1) to have MDF detectable disease at a level of 0.1% or greater. Patients in CR with residual
disease by MDF had a CIR of 60% at 3 years compared with that of 29% in patients without RD
(p<0.001) and an OS of 56% vs 80% (p=0.002) respectively. Nineteen percent of 180 patients in
morphological CR after course 2 had evidence of RD by MDF at a level of >0.1% or greater and a
CIR at 3 years from EOI2 of 67% compared to 30% in those without RD (p<0.001). MDF was
available for 27 of 42 patients who failed to achieve morphological CR (>5% blasts). All 7 (26%)
patients who were RD negative are long term survivors, whilst 20 (74%) who were RD positive had
a 3 year OS of 35% (p=0.005). In a multivariate analysis, including cytogenetic and molecular risk
factors, RD by MDF was an independent predictor of relapse (p<0.001), confirming the superior
predictive value for outcome of MDF over morphology. In MyeChild 01 morphological remission
status will be confirmed by flow MRD or an alternative method if flow is not informative.

1.2.5.3 Rationale for MRD monitoring by flow cytometry and molecular methodologies

Neither the French nor the UK have previously incorporated MRD assessment in risk stratification
for paediatric AML, but multiparameter flow cytometry detecting leukaemia associated aberrant
immunophenotypes (LAIP) and real-time quantitative polymerase chain reaction (RT-qgPCR) in
patients with a leukaemia-specific molecular marker have shown themselves in a number of studies
to be independently predictive of outcome[43].

The ability of MDF, irrespective of methodology, to define absolute risk remains limited, with nearly
a quarter of patients without measurable RD at a level of 0.1% after course 1 relapsing and a similar
sized cohort of patients with documented RD at a level of 0.1% or greater remaining relapse free
long term. MDF may be most informative in patients with intermediate risk cytogenetics. The
prevalence of RD by MDF at the EOI1 varies by molecular subtype, suggesting heterogeneity of the
rate of regression of leukaemic clones, and in this setting molecular monitoring may be more
predictive than RD assessment by MDF.

Approximately 60% of paediatric AML should have an informative molecular marker (Figure 3).
MRD based on amplification of leukaemia-specific molecular targets [44, 45] affords a sensitivity
ranging between 1 in 10° and 1 in 10’, with maximal sensitivity dictated by the relative level of
expression of the MRD target in leukaemic blasts[46]. Large adult studies have consistently shown
that relapse can be reliably predicted by 1) persistently high MRD levels following frontline therapy
or 2) by a rising trend in transcripts after an initial molecular response. Molecular MRD assessment
has been shown to provide a more reliable and powerful predictor of relapse risk compared to the
diagnostic mutational profile [47, 48]. ALFA and GOELAMS groups in 198 CBF AML patients
showed that patients failing to achieve a 3-log reduction in leukaemic transcript level following 2
courses of chemotherapy were at significantly increased risk of subsequent relapse. These findings
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were extended by Zhu and colleagues, who reported that the poor outcome of patients who: 1)
failed to achieve a 3-log reduction in RUNX1-RUNXI1T1 transcripts by the end of the second
consolidation; or 2) developed early molecular relapse (within 6 months), might be improved by allo-
HSCT in CR1 [47].

Figure 3: Approximately 60% of children have an informative leukaemia -specific molecular
marker [43]
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In this study treatment will be allocated by risk group assignment using 1) cytogenetic/molecular
characteristics and 2) response to treatment assessed by morphology and MRD measurement.
MRD will be assessed by flow cytometry or transcript levels (molecular monitoring) for informative
patients measured after each course of chemotherapy. Initially, flow MRD will be used to direct
treatment but it is anticipated that between 10-15% of children will either not have a marker, or not
have a marker of sufficient sensitivity, for flow monitoring. These patients will be monitored by a
molecular marker, if an informative molecular marker is present. Patients with CBF leukaemias will
be monitored by both flow and transcript levels and any discrepancy between results reviewed
centrally. Patients with neither a flow nor a molecular marker will have their treatment assigned by
cytogenetic/molecular genetic risk group. The MRD discriminatory level for flow monitoring will be
0.1% and for molecular monitoring a transcript level reduction of 3 logs. This may be amended as
further information on the comparative sensitivity and predictive value of MRD by different
methodologies becomes available and the data will be under continuing scrutiny for superiority of
one or other methodology in paediatric AML as a whole and within subgroups. This will be the
responsibility of the Trial Management Group (TMG).

1.2.6 Rationale for treatment allocation

Treatment in MyeChild 01 will be allocated by cytogenetic/molecular characteristics and response to
treatment assessed by morphology and MRD measurement after each course of treatment.

1.2.6.1 High risk patients

Cytogenetics/molecular genetics and response, serially assessed after each course of treatment,
will identify patients considered to be at high risk of relapse, who may benefit from HSCT. These
patients will receive treatment intensification with fludarabine, cytarabine and idarubicin (FLA-Ida)
prior to HSCT with the aim of reducing their leukaemic burden. The following patients will be
classified as high risk:

1. All patients with poor risk cytogenetics/molecular genetics . MRD status in patients with poor
risk cytogenetics will not influence the decision to proceed to HSCT based on preliminary data from
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adult studies and AAML 03P1 which suggests limited discriminatory value for flow MRD in patients
with poor risk cytogenetics.

2. Patients with intermediate risk cytogenetics/molecular genetics who fail to achieve
confirmed CR or CR with incomplete blood count recovery (CRi) after course 1. Patients
considered not to be in morphological CR/CRi after course 1 but with a MRD flow level <5%, will not
be classified as high risk, because of the recognised poor sensitivity and specificity of morphological
assessment post course 1. In the absence of a flow marker for assessment of CR/CRI, an
informative molecular marker will be used, and in the absence of an informative molecular marker,
fluorescence in situ hybridisation (FISH) assessment.

3. Patients with intermediate risk cytogenetics/molecular genetics and a MRD level of >0.1 %
by flow after course 2 are considered at higher risk of relapse. The decision to intensify
treatment and proceed to HSCT for patients with persistent MRD is based on the observation from
COG AAMLO3P1 that patients with no RD at the end of treatment, but with previously documented
RD, remain at high risk of relapse and poor outcome, suggesting that intervention beyond clearance
of RD is required for improved outcome[41] .

4. Patients with good risk cytogenetics/molecular genetics and a MRD level of >0.1% by flow

and a decrease in transcript lev els <3-log with rising transcript levels after course 3, despite
treatment intensification, are at higher risk of relapse. However stable or falling transcript levels
may be an indication for further chemotherapy rather than HSCT. The lack of statistical significance
for MRD observed in patients with good risk cytogenetics in the AAMLO3P1 study favours a
monitoring /chemotherapy approach rather than early intervention with HSCT. All patients with good
risk cytogenetics who are MRD positive after course 3 will be discussed with the Clinical
Coordinators.

1.2.6.2 Non-high risk patients

Non-high risk patients will not be eligible for HSCT but may have their treatment intensified to
reduce their leukaemic burden, achieve MRD negativity and avoid HSCT. These patients will be
further divided into two broad treatment groups: standard and intermediate.

Standard risk:

These patients are those at the lowest risk of relapse. These patients will not receive treatment
intensification. They will be eligible for R3 and to receive non anthracycline consolidation to limit
their anthracycline exposure. These patients will have good risk cytogenetics/molecular genetics
and have a MRD level of <0.1% by flow after course 2, or will have intermediate risk
cytogenetics/molecular genetics and have a MRD level of <0.1% by flow after course 1 and course
2. The justification for the use of non anthracycline consolidation is based on AML15 data and has
previously been explained.

Intermediate risk:

These patients are those at intermediate risk of relapse. These patients will not be eligible for any
subsequent randomisation within the trial but will follow a pathway of treatment intensification to
reduce their leukaemic burden, achieve MRD negativity and avoid HSCT.

Patients with intermediate risk cytogenetics/molecular genetics with a MRD level of >0.1% by flow
after course 1, which falls to <0.1% after course 2, will have their 3" course of treatment intensified
with FLA-Ida and continue with further chemotherapy, and will not proceed to HSCT.

Similarly, patients with good risk cytogenetics/molecular genetics with a MRD level of >0.1% by flow
after course 2, which falls to <0.1% after intensification of therapy in course 3, will continue with
further chemotherapy and will not be considered for HSCT.

Patients who are not informative by flow, but who have an informative molecular marker will be
monitored molecularly. Those who achieve >3-log reduction in leukaemic transcripts will be
considered to have achieved MRD negativity, but in addition to the absolute log reduction, the trend
in the level of leukaemic transcripts will be considered.
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Patients who have their treatment intensified with FLA-Ida will receive the highest cumulative dose
of anthracycline. FLA-Ida will increase the cumulative anthracycline dose by 120 mg/m2 to 540
mg/m?based on a 5:1 conversion factor. This cumulative dose is similar to that delivered to high risk
patients receiving liposomal daunorubicin on BFM AML 2004 and slow responding patients on
LAME 89/91 who received mitoxantrone. Both these studies reported low rates of cardiotoxicity.
There is little evidence base for the conversion factor of 5:1 for mitoxantrone. Both liposomal
daunorubicin and mitoxantrone are believed to be less cardiotoxic than daunorubicin at equivalent
doses. Patients treated on this study will have an echocardiogram performed at 5 and 10 years
post treatment to document the incidence of late cardiotoxicity.

1.2.7 Rationale for inclusion of patients with non-central nervous system (CNS)
extramedullary disease

Extramedullary disease can occur at a number of sites including skin, soft tissues and gingival
infiltrates. It may be present at the time of diagnosis of AML or may rarely antedate this by weeks to
months, although virtually all patients will progress to AML. Extramedullary disease is classified into
MS and leukaemia cutis.

Isolated MS occurs with an incidence of around 5% [49] and is most often seen in the CBF
leukaemias, whilst leukaemia cutis has an incidence of 1-3% and is usually associated with MLL
gene rearrangements [50].

Sites of extramedullary disease should be fully assessed and every effort made to obtain adequate
biopsy specimens to carry out cytogenetics, FISH and molecular diagnostics to allow risk
stratification. Bone marrow examination should be carried out and should include molecular analysis
to detect low level disease. Available evidence suggests that extramedullary disease should be risk
stratified by the same criteria as AML without extramedullary disease [51].

Recent studies have shown that 18F-PET CT may be useful in the assessment of isolated MS and
extramedullary leukaemia [52]. It was positive in 90% of known extramedullary lesions and picked
up additional lesions in a further 60% of patients studied. It has also been used to follow response to
treatment in both isolated MS and marrow disease [53], [54]. The use of 18F-PET CT in assessment
and follow up is at the discretion of the treating clinician.

Extramedullary AML should be treated systemically as de novo AML. Delayed or reduced initial
treatment has been demonstrated to lead to a worse outcome[51]. Local radiotherapy has not been
proven to be of benefit although it may be considered in organ threatening compressive lesions.

Any residual lesions persisting after the second cycle of treatment should be fully reassessed and
should be imaged and biopsied to document disease activity. Patients who fail to clear disease at
extramedullary sites after 2 courses of treatment are considered at high risk of relapse and will be
treated accordingly.

2. OBJECTIVES AND OUTCOME MEASURES

2.1 Objectives
2.1.1 Primary objectives
In newly diagnosed AML, high risk MDS (>10% blasts in the bone marrow) and isolated sarcoma:

Non-randomised

To establish the optimum tolerated number of 3 mg/m2 doses of gemtuzumab
ozogamicin (up to a maximum of 3 doses) that can be safely delivered in combination
with cytarabine plus mitoxantrone or liposomal daunorubicin in induction.

Randomised
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1. To compare mitoxantrone (anthracenedione) & cytarabine with liposomal daunorubicin
(anthracycline) & cytarabine as induction therapy.

2. To compare a single dose of gemtuzumab ozogamicin 3 mg/m?® with the optimum
tolerated number of doses of gemtuzumab ozogamicin (identified by the dose-finding
study) when combined with induction chemotherapy.

3. To compare two consolidation regimens: high dose cytarabine (HD Ara-C) and
fludarabine & cytarabine (FLA) in standard risk patients.

4. To compare the toxicity and efficacy of two HSCT conditioning regimens of different
intensity: conventional MAC with busulfan/cyclophosphamide and RIC with
fludarabine/busulfan.

2.1.2 Secondary objectives

1. To compare the predictive value of flow and molecular MRD monitoring for relapse risk.

2. To evaluate a number of prognostic factors with a view to defining a Risk Score for
children and adolescents with AML.

2.1.3 Exploratory objectives

Exploratory objectives for each sub study are stated in the respective Appendix.

2.2 Outcome Measures

2.2.1 Primary outcome measures

Gemtuzumab Ozogamicin Dose Finding Study

1 The incidence of dose limiting toxicities (DLTS)
Randomisation 1: Induction Randomisation (R1)

1 EFS from date of randomisation 1(R1)
Randomisation 2: Gemtuzumab Ozogamicin Randomisation (R2)

1 EFS from date of randomisation 2 (R2)

Randomisation 3: Consolidation Randomisation (R3)
1 RFS from date of randomisation 3 (R3)

Randomisation 4: HSCT Conditioning Randomisation (R4)
1 Early treatment related adverse events (AES)
1 RFS from date of randomisation 4 (R4)

2.2.2 Secondary outcome measures

Gemtuzumab Ozogamicin Dose Finding Study

1 The nature, incidence and severity of AEs
1 Responses measured by bone marrow assessment using morphology and MRD
assessment between day 21-45 post day 1 of induction therapy.

1 Serum Pharmacokinetic (PK) parameters of gemtuzumab ozogamicin : CL and Vd

All randomisations

1 CR(R1 and R2 only)
1 Reasons for failure to achieve CR (R1 and R2 only)
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CIR

Death in CR (DCR)

EFS

oS

Incidence of toxicities

Incidence of cardiotoxicity (R1, R2 and R4 only)

Incidence of bilirubin of grade 3 or higher (R2 and R4 only)

Incidence of VOD (R2 and R4 only)

MRD clearance after course 1 and course 2 and MRD negativity post-therapy (R1
and R2 only)

Time to haematological recovery

Days in hospital after each course of treatment

Incidence of mixed chimerism at day 100 post-transplant (R4 only)

TRM (R4 only)

Gonadal function at 1 year post-transplant and end of study follow up (R4 only)

=4 -4 _a_8_98_9_-92_-29._-2

=a =4 -8 -8 -9

2.2.3 Exploratory outcome measures
Sub-study outcomes are stated for each sub-study in the respective Appendix.

3. TRIAL DESIGN

MyeChild 01 is an international randomised phase IlI clinical trial with an embedded gemtuzumab
ozogamicin dose finding study.

3.1 Design of the gemtuzumab ozogamicin  embedded
dose finding study

The dose finding study aims to identify the optimum number of doses of gemtuzumab ozogamicin 3
mg/m? (up to a maximum of 3 doses) which can be combined safely with liposomal daunorubicin or
mitoxantrone in induction therapy in R1.

Initially, all centres will open R1 but the gemtuzumab ozogamicin dose finding study will be
restricted to centres with experience in conducting early phase studies in children and can offer full
supportive care.

All trial patients will have their induction treatment assigned by randomisation (R1). Two
gemtuzumab ozogamicin dose finding studies (a major and minor) will run in parallel and will recruit
two distinct age groups; patients OL2 months of age and infants aged between O12 weeks and <12
months. Infants aged <12 weeks will not be eligible for the dose finding study.

Infants C28 days and <12 weeks will only receive gemtuzumab ozogamicin after all of the data from
cohort 1 of the minor infant dose finding studz/ has been reviewed by the Data Monitoring
Committee (DMC), and a single dose of 3 mg/m” in combination with induction chemotherapy is
judged to be safe in this age group. Only a single dose of 3 mg/m2 will be administered in this age
group because of concerns of potential toxicity. Infants <28 days will not receive gemtuzumab
ozogamicin due to a lack of safety data in this age group.

All patients registered in the gemtuzumab ozogamicin dose finding study who have commenced
therapy with gemtuzumab ozogamicin will be evaluable for DLT assessment. Haematological and
non-haematological DLTs will be evaluated from the date of randomisation (R1) through to count
recovery after course 2 of chemotherapy or day 45 from the start of course 2.
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Failure to recover a peripheral count by day 45 from the start of course 1, if due to leukaemic
infiltration, will render the patient non-evaluable for haematological DLT. These patients will
however be evaluable for non-haematological DLT.

3.1.1 Major dose finding study for patients 012 months

A total of 10 patients (aiming for a balance between each arm of R1) will be recruited to the 1% dose
cohort and each will receive a single dose of gemtuzumab ozogamicin 3 mg/m? on day 4 of course 1
of induction chemotherapy. The DMC will review and assess the safety data as defined in the
protocol and this will inform the decision to roll recruitment to the next dose cohort (cohort 2).

A total of 20 patients (aiming for a balance between each arm of R1) will be recruited to cohort 2,
and each will receive two doses of gemtuzumab ozogamicin 3 mg/mz, one on day 4 and one on day
7 of course 1 of induction chemotherapy. Safety assessment and the criteria for progressing to the
next dose cohort (cohort 3) will follow the practice described above.

If the decision is made to recruit a third and final dose cohort (cohort 3), a further 20 patients (aiming
for a balance between each arm of R1) will be recruited who will each receive three doses of
gemtuzumab ozogamicin 3 mg/mz, the first on day 4, the second on day 7 and the third dose on day
10 of course 1 of induction chemotherapy. The DMC will review and assess the safety data as
defined in the protocol.

3.1.2 Minor dose finding study for infants aged A12 weeks and <12 months

The minor dose finding study for gemtuzumab ozogamicin in infants aged between O12 weeks and
<12 months will not open until cohort 1 of the major dose finding study has been completed and the
data reviewed by the DMC. If the DMC confirms the safety of 3 mg/m® dose of gemtuzumab
ozogamicin in cohort 1 of the major dose finding study, a separate cohort of infants aged between
A12 weeks and <12 months will open to recruitment. A total of 4 patients will be recruited to each
cohort (2 in each arm of R1). Recruitment of infant cohorts will lag one dose cohort behind
recruitment to the major dose finding study. Each cohort in the minor study will only open after
safety has been established in the full cohort of the major study receiving that number of doses.

After one dose has been approved for use in all patients OL2 months of age by the DMC, all patients
who are not participating in the major dose finding study, are 12 months of age and are eligible to
receive gemtuzumab ozogamicin, will receive a single dose of gemtuzumab ozogamicin on day 4 of
course 1 of induction chemotherapy. Similarly, after one dose has been approved for use in infants
aged between Q12 weeks and <12 months of age by the DMC, all patients who are not participating
in the minor dose finding study, are 012 we e k 42 naontls and are eligible to receive
gemtuzumab ozogamicin, will receive a single dose of gemtuzumab ozogamicin on day 4 of course
1 of induction chemotherapy.

Patients recruited at centres participating in both the major and minor dose finding studies are
eligible to receive a single dose of gemtuzumab ozogamicin on day 4 of course 1 of induction
chemotherapy during any pauses in recruitment to the next dose finding cohort after the safety of
one dose of gemtuzumab ozogamicin has been confirmed by the DMC in their respective age

group.
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Figure 4: Schematic representation of the dose finding study
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* If the dose finding study shows that 2 x 3 mg/m2 is safe to be carried forward to the R2
randomisation, R2 will open following full review of cohort 2 data and will compare 1 x 3
mg/m® with 2 x 3 mg/m”®.

3.2 Design of the Randomised Trial

Randomisation 1 (R1) will compare two different induction chemotherapy regimens. The two
induction regimens being compared are mitoxantrone & cytarabine vs liposomal daunorubicin &
cytarabine.

Randomisation 2 (R2) will open after the data from the first and second dose cohorts of
gemtuzumab ozogamicin have been evaluated for dose limiting toxicities. R2 will initially compare 1
dose (1 x 3 mg/mz) with 2 doses (2 x 3 mg/mz) of gemtuzumab ozogamicin. If after review of the
safety data from cohort 3, the DMC recommends 3 doses of gemtuzumab ozogamicin as the
optimum tolerated number of doses (3 x 3 mg/mz), R2 will be amended to compare 1 dose (1 x 3
mg/mz) with 3 doses (3 x 3 mg/mz) of gemtuzumab ozogamicin. R2 aims to identify the optimum
number of fractionated doses of gemtuzumab ozogamicin when given with induction chemotherapy.
This randomi sation may open |l ater in infants
patients Ol2mont hs.
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Patients will undergo risk assessment after course 1 and course 2 of treatment (section 7), which
will assign their risk group. They may be eligible for further randomisations.

Randomisation 3 (R3) will compare two different consolidation regimens in standard risk patients.
The two consolidation regimens being compared are fludarabine & cytarabine (FLA) vs high-dose
cytarabine (HD Ara-C).

Randomisation 4 (R4) will compare two different conditioning regimens of different intensity in high
risk patients: MAC (busulfan/cyclophosphamide) and RIC (fludarabine/busulfan).

Treatment will be assigned by risk stratification of patients based on cytogenetics and molecular
genetics, remission status post course 1 and MRD response. Patients with poor risk cytogenetics
(see Table 2) will be classified as high risk by cytogenetics alone. Patients with intermediate risk
cytogenetics will be classified high risk if they fail to achieve confirmed CR /CRi after course 1.

Treatment for patients with good risk and intermediate risk cytogenetics and molecular genetics who
achieve CR or CRi post-course 1 will be stratified by subsequent response assessed by MRD
clearance. The MRD methodology for assessing response is shown in figure 5.

Figure 5: Methodology for assessing response

Assign risk group

No No by diagnostic
Flow MRD marker Molecular marker c i
— — ytogenetics
available available Jmolecular
genetics
Yes Yes
Manitorand assign Monitorand assign
risk group by Flow risk group by
MRD molecular MRD

3.2.1 Risk group definitions
For the purpose of this trial the following risk group definitions will apply:

1 Cytogenetic/molecular risk will be defined as good, intermediate and poor risk (see
Table 2).

1 Risk groups incorporating cytogenetics, molecular abnormalities and response will be
defined as standard, intermediate and high risk.

Based on response criteria patients may change risk group as they proceed through treatment.

Patients with neither an informative marker for flow or molecular MRD monitoring will be assigned
treatment according to their cytogenetic/molecular genetic risk:

1 Patients with good risk cytogenetics /molecular genetics will be classified as standard risk
1 Patients with intermediate risk cytogenetics will be classified as intermediate risk.
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Figure 6: Risk group assignment flow chart
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CR: complete remission
CRi: complete remission with incomplete blood count recovery

RD: resistant disease
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4. ELIGIBILITY

4.1 Inclusion Criteria

4.1.1 Inclusion criteria for trial entry and R1 randomisation

il

f
f

= =4 —a -9

Diagnosis of AML/high risk MDS (>10% blasts in the bone marrow)/isolated MS
(either de novo or secondary)

Age <18 years

No prior chemotherapy or biological therapy for AML other than that permitted in the
protocol

Normal cardiac function defined as fractional shortening G28% or ejection fraction
b5%

Fit for protocol chemotherapy

Documented negative pregnancy test for female patients of childbearing potential
Patient agrees to use effective contraception (patients of child bearing potential)
Written informed consent from the patient and/or parent/legal guardian

Patients with reproductive potential must agree to use effective contraception during the period of
therapy. Both men and women of childbearing potential should be advised to use effective
contraception to avoid pregnancy up to 12 months after the last dose of study treatment. Effective
contraceptive methods include hormonal and barrier contraception etc.

4.1.2 Inclusion criteria for participation in the gemtuzumab ozogamicin dose finding study:
Centres must be formally activated in order to be take part in the embedded dose escalation study.
Please contact the trial office for further information.

f
f
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E ]

Patient meets the inclusion criteria for trial entry (section 4.1.1)

Age:

o O 1 onths for the major dose finding study

o O 12 we e k snordhs for the hiBor dose finding study

Karnofsky or Lansky performance score of G50

Normal renal function defined as calculated creatinine clearance ¢90ml/min/1.73m?
Normal hepatic function defined as total bilirubin C2.5 upper limit of normal (ULN) for
age unless it is caused by |l eukaemic i
disorder

ALT or AST Q10 x ULN for age

Written informed consent from the patient and/or parent/legal guardian

4.1.3 Inclusion criteria for participation in R2 (randomisation not y et open)

= =4 —a 8 9

=a =

Patient meets the inclusion criteria for trial entry (section 4.1.1)
Age 012 weeks
Karnofsky or Lansky perf
Nor mal renal function de
I

ormance scor e
fi
Normal hepatic function definedasto t a | bi i

nvol ven

of O50

ned as cal cul ated
rubin 02.5 upper |

age and not due to | eukaemic involvement or

ALT or AST O10 x ULN for age
Written informed consent from the patient and/or parent/legal guardian

4.1.4 Inclusion criteria for participation in R3

f
f

1

Patient meets the inclusion criteria for trial entry (section 4.1.1)

Induction treatment as per MyeChild 01 protocol or treated with 2 courses of
mitoxantrone & cytarabine off trial

MRD response (performed in MyeChild 01 centralised laboratories, see national
MyeChild 01 Laboratory Manual):
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Patients with good risk cytogenetics/molecular genetics and a MRD level <0.1%
by flow after course 2, or a decrease in transcript levels of >3 logs after course
2 for those with an informative molecular marker, but without an informative
marker of sufficient sensitivity for flow MRD monitoring

or

Patients with intermediate risk cytogenetics/molecular genetics with a MRD
level <0.1% by flow after course 1 and course 2, or a decrease in transcript
levels of >3 logs after course 1 and course 2 for those with an informative
molecular marker, but without an informative marker of sufficient sensitivity for
flow MRD monitoring

1 Written informed consent from the patient and/or parent/legal guardian

4.1.5 Inclusion crit eria for participation in R4

Patient meets the inclusion criteria for trial entry (section 4.1.1)

Induction treatment as per MyeChild 01 protocol or treated with 1 or 2 courses of
mitoxantrone & cytarabine + treatment intensification with FLA-Ida off trial

Patient is in CR or CRi defined as <5% blasts confirmed by flow cytometry/
molecular/FISH in a bone marrow aspirate taken within 6 weeks prior to
randomisation to R4

Patient meets one of the following criteria and is a candidate for HSCT as per the

f
f

f

protocol:

o0 High risk after course 1 (all patients with poor risk cytogenetics and patients
with intermediate risk cytogenetics who fail to achieve CR/CRI)

0 Intermediate risk cytogenetics with MRD >0.1% after course 1 and 2 measured
by flow. If no flow MRD marker of sufficient sensitivity is identified, a molecular
MRD marker with a sensitivity of >0.1% may be used

0 Good risk cytogenetics with flow MRD >0.1% confirmed by a decrease in

molecular MRD of <3 logs or rising transcript levels after course 3 despite
treatment intensification (FLA-Ida) and after discussion with the Clinical Co-
ordinators

Availability of a 9-10/10 HLA matched family or unrelated donor or 5-8/8 matched
cord blood unit with an adequate cell dose as defined by the protocol section 17.1
Written informed consent from the patient and/or parent/legal guardian

4.2 Exclusion Criteria

4.2.1 Exclusion criteria for all randomisations

Acute Promyelocytic Leukaemia

Myeloid Leukaemia of Down Syndrome

Blast crisis of chronic myeloid leukaemia

Relapsed or refractory AML

Bone marrow failure syndromes

Prior anthracycline exposure which would inhibit the delivery of study anthracyclines
Concurrent treatment or administration of any other experimental drug or with any
other biological therapy for AML

Pregnant or lactating females

E R ]

5. SCREENING AND CONSENT

5.1 Screening
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Investigators will be expected to maintain a screening log of all potential study participants. This log
will contain limited information about the potential participant and will include the date and outcome
of the screening process.

The Investigator will provide trial information to patients and/or parents/legal guardians of children
who are considered to meet the study eligibility criteria. This information should be sufficient to allow
patients/parents/legal guardians to make an informed decision about participation. If informed
consent is obtained the Investigator will conduct a full screening evaluation to ensure that the
patient meets all inclusion and exclusion criteria (see section 0).

Note that assessments conducted as standard of care do not require informed consent and may be
provided as screening data, if conducted within an appropriate interval before randomisation (i.e.
within 72 hours).

The following procedures must be performed prior to randomisation to R1 to confirm eligibility:

1 Echocardiogram

1 Urine pregnancy test for female patients of child bearing potential

I Bone marrow aspiration for local morphology, immunophenotyping, cytogenetics and
FISH, as detailed in the national MyeChild 01 Laboratory Manual. Laboratories not
able to perform the full list of cytogenetic testing should refer to reference service
laboratories in keeping with local practice.

1 A trephine biopsy is not essential, but should be carried out if the bone marrow
aspirate yields a dry tap

The diagnosis of AML should be made on a bone marrow aspirate. A trephine biopsy is required if
an adequate sample cannot be obtained by aspiration.
bone marrow aspirate then mandatory tests may be performed on peripheral blood.

The following procedures should be performed prior to registration to the gemtuzumab ozogamicin
dose finding study to confirm eligibility:
I Assessment of performance status (Karnofsky score for patients aged >16 years or
Lansky score for patients aged OL6 years)
1 Blood tests to include bilirubin, ALT or AST and calculation of creatinine clearance

All patients will be randomised at MyeChild 01 trial entry. Trial entry may be at R1, R3 or R4. For

patentsent ering the trial at R1, the patientso6é diagnos
local practice prior to starting treatment and should include the following assessments and

procedures:

1 Medical history and physical examination

1 Height*, weight and body surface area (BSA) measured and calculated in accordance
with national guidance

1 Assessment of performance status (Karnofsky score for patients aged >16 years or

Lansky score for patients aged QL6 years)

Full blood count

Coagulation screen

Biochemistry to include bilirubin, amylase, alkaline phosphatase (ALK Phos), ALT or

AST and urate

1 Bone marrow samples:

E

o] for centralised molecular diagnostics and flow and molecular MRD
assessment
o] for leukaemic stem cell (LSC) monitoring and transcriptome sequencing

studies (optional consent required)
To avoid the need for repeat sampling, investigators may collect and send bone marrow
samples for central investigations at the same time as samples are taken for local diagnostic
tests. Patients must consent to the additional samples on a standard NHS consent form.
1 Peripheral blood sample for centralised molecular MRD assessment
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To avoid the need for repeat sampling, investigators may collect and send blood samples for
central investigations at the same time as samples are taken for local diagnostic tests. Patients
must consent to the additional sample on a standard NHS consent.

1 Lumbar puncture for cell count and cytospin to be performed at the same time as

therapeutic intrathecal chemotherapy is administered

Echocardiogram

Urine pregnancy test for all female patients of child bearing potential in patients

receiving gemtuzumab ozogamicin. This should be performed prior to administration

of gemtuzumab ozogamicin i.e. day 4.

1 Recommended: tissue typing of patient at diagnosis to aid donor search if patient
goes on to HSCT

=a =

* where clinically possible.

Isolated MS
Patients with isolated MS, defined as AML at an extramedullary site without detectable marrow
disease by morphology, flow cytometry, or cytogenetics/FISH, should have the following
assessments at diagnosis in addition to those listed above:

1 Biopsy with cytogenetics /FISH/molecular genetic analysis

91 Cross sectional imaging as appropriate
If cytogenetics/FISH fails a repeat biopsy for genetic analysis should be considered. If a repeat
biopsy is difficult for clinical or technical reasons, the need should be discussed with the clinical
coordinators.

Details on sample collection are given in section 21.

5.2 Diagnostic Samples
Please refer to your national MyeChild 01 Laboratory Manual for further details.

5.2.1 Cytogenetics and molecular screening

Diagnostic cytogenetics will be performed locally, wherever possible. Local laboratories not able to
identify all of the cytogenetic abnormalities, particularly cryptic rearrangements (listed below), or
perform the FISH studies as listed in the national MyeChild 01 Laboratory Manual, should refer
samples to reference laboratories in keeping with local practice. Diagnostic molecular screening as
listed in the national MyeChild 01 Laboratory Manual will be centralised.

A copy of the reports of all diagnost ic and relapse cytogenetics, FISH and molecular testing

will be collected centrally. The local cytogenetic result should be available within one week

of receipt of the sample. Results from the molecular screening should be available within

one week of cent ral receipt of the cytogenetic result.

Cryptic rearrangements:

1 t(5;11)(q35;p15.5)/NUP98-NSD1
1 t(7;12)(q36;p13)/MNX1-ETV6
1 inv(16)(p13.3q24.3)/CBFA2T3-GLIS2

5.2.2 lIdentification of LAIP to allow MRD assessment by flow cytometry
2 ml bone marrow (ideally from the first pull) should be taken at the same time as the diagnostic
aspirate. In the event of a dry tap please send 3 ml peripheral blood.

For further details, including where to send the sample, refer to the national MyeChild 01 Laboratory
Manual.
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5.2.3 Identificat ion of informative molecular markers for molecular MRD assessment

5-10 ml peripheral blood and 2-5 ml bone marrow should be taken at the same time as the
diagnostic aspirate.

For further details, including where to send the sample, refer to the national MyeChild 01 Laboratory
Manual.

5.2.4 Genetic and functional LSC monitoring

Optional consent is required for participation in this study. 2 ml bone marrow should be taken at the
same time as the diagnostic aspirate. For further details, including where to send the sample, refer
to the national MyeChild 01 Laboratory Manual.

5.2.5 Transcriptome sequencing

Optional consent is required for participation in this study. 2 ml bone marrow should be taken at the
same time as the diagnostic aspirate.

In addition, a buccal swab is required for this study, which can be taken at any time during
treatment.

For further details, including where to send the samples, refer to the national MyeChild 01
Laboratory Manual.

5.3 Informed Consent

It is the responsibility of the Investigator, or person to whom the Investigator delegates the
responsibility, to obtain written informed consent for each patient/parent prior to performing any trial
related procedure in compliance with national regulations. Where this responsibility has been
delegated, this must be explicitly stated on a Site Signature and Delegation Log (or country specific
equivalent). Country specific Parent/Patient Information Sheets (PIS) are provided.

Investigators must ensure that they adequately explain the trial aims, trial treatment, anticipated
benefits and potential hazards of taking part in the trial to the patient/parent. The Investigator should
make it absolutely clear that the patient/parent is completely free to refuse to take part or withdraw
from the trial at any time. The patient/parent should be given adequate time to read the PIS and to
discuss their participation with others out with the site research team, if they wish to do so.
However, because of the acute nature of AML, the available time may be less than 24 hours. The
patient/parent must be given an opportunity to ask questions which should be answered to their
satisfaction.

The trial includes both children and young adults and written consent/assent will be obtained from
the patient whenever it is possible to do so (as appropriate to age and national legislation). There is
a section on the Parent Informed Consent Form (ICF) where assent can be obtained. For children
who are not able to read or write, the clinician will explain the study and obtain verbal assent.

If the patient or parent/legal guardian agrees to participate in the trial they should be asked to sign
and date the current version of the Trial Entry ICF. The Investigator or delegate where appropriate,
must sign and date the form. A copy of the ICF should be given to the patient or parent/legal

guardi an, a copy should be filed in the patientds
Investigator Site File (ISF) or country specific equivalent (henceforth referred to as ISF). When the
patient has beenent ered into the trial, the patientds trial

maintained in the ISF. If allowed by country specific legislation/guidance and if the patient has given
explicit assent a copy of the signed ICF should be sent in the post to the relevant National
Coordinating Centre (NCC) for review. Where national guidelines do not permit transfer of ICFs
outside of the treating organisation, consent will be monitored by the relevant NCC at site visits.

Details of the informed assent di scussions shoul d be
should include date of, and information on, the initial discussion, the date consent was obtained, the
trial name and the version number of the PIS and ICF. Throughout the trial, the patient and/or
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parent/legal guardian should have the opportunity to ask questions about the trial and any new

information that may be relevant to the patientods coc¢

in a timely manner. On occasion it may be necessary to re-consent the patient in which case the

process above should be followed and the patientds r

Electronic copies of the PIS and ICF are available from the relevant NCC and should be printed or
photocopied onto the headed paper of the local institution, where required by country specific
legislation/guidance.

Details of all patients approached about the trial should be recorded on a screening and enrolment
log.

With the patientds and/ or parent 6s/ 1 egal guardi anb

informed of their trial participation. A General/Medical Practitioner Letter is provided electronically
for this purpose, but it is anticipated that this letter will be translated and adapted in accordance with
national practices.

Note: Additional informed consent must be obtained prior to randomisation into any of the
subsequent protocol randomisations (R3 and R4) on the Subsequent Randomisations ICF, and
registration to the gemtuzumab ozogamicin dose finding study on the Dose Finding Study ICF.

6. TRIAL ENTRY

Patients may be entered into the trial by a treatment site once the relevant NCC has confirmed that
all regulatory requirements have been met by the site and the site has been formally activated for
randomisation by the UK Coordinating Centre.

It is anticipated that most patients will enter the trial at R1. Once informed consent has been
obtained, patients can be entered into the trial and will be randomised to R1. Randomisation must
be performed prior to the commencement of trial treatment. Up to two doses of cytarabine may be
given prior to randomisation. Patients who do not consent to R1 will not be eligible to take part in the
gemtuzumab ozogamicin dose finding study; however, they may be able to enter the trial at the
subsequent randomisations (R3, R4) if they meet the eligibility criteria.

6.1 Randomisation and Registration

6.1.1 Randomisation

Randomisation into the trial should be performed by sites using the MyeChild 01 online Remote
Data Capture (eRDC) system which has been developed by the Cancer Research UK Clinical Trials
Unit (CRCTU), University of Birmingham (UK Coordinating Centre).

https://www.cancertrials.bham.ac.uk/MyeChildO1Live

Informed consent must be obtained prior to randomisation as described in section 5.

In order to randomise a patient, the appropriate Eligibility Checklist must be completed followed by
the appropriate Randomisation Form.

The patientds unique Trial Number will be assigned a
the trial. At each r aochtedireasrentwibhbe providdd¢o the evestigatort 6 s  a l |
A copy of each randomisation report should be printed out and filed in the ISF, and the randomised

treatment allocated should be documented in the pati

In the event of a problem with the online randomisation, the appropriate paper Eligibility Checklist
and Randomisation Form should be completed. These details can be phoned through to the UK
Coordinating Centre using the numbers below:
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RANDOMISATION
(09:00 to 17:00 UK Time, Monday to Friday)

' +44 (0)800 371 969 or +44 (0)121 414 3366
The Trial N ded on all further
correspond cumented on the
original signed ICF filed in the ISF.

Patients will be randomised to treatments based on minimisation algorithms. All randomisations will

be minimised by their age at randomisation (<12

year s; 010 vy e amMk;)high ridki MD&;nlsmlatédsMS)(aAd type of disease (De novo;
secondary).

In R1, patients will be randomised 1:1 to receive either mitoxantrone with cytarabine or liposomal
daunorubicin with cytarabine. Patients in this randomisation will also be minimised by their WCC
(<100 x 10°/ 1 ; o] 190I)Oandxthe hunber of doses of gemtuzumab ozogamicin assigned (dose
finding 1 dose; dose finding 2 doses; dose finding 3 doses; randomised to 1 dose via R2;
randomised to 2 doses via R2; randomised to 3 doses via R2; no gemtuzumab ozogamicin
allocated)

In R2, patients will be randomised 1:1 to receive either 1 dose of gemtuzumab ozogamicin or the
optimum tolerated dose of gemtuzumab ozogamicin. Patients in this randomisation will also be
minimised by WCC (<100 x 10°/ | ; O 1°0Ipandkthe Jalbcated treatment in R1 (mitoxantrone
and cytarabine; liposomal daunorubicin and cytarabine; mitoxantrone and cytarabine off trial).

In R3, patients will be randomised 1:1 to receive either high dose cytarabine or fludarabine &
cytarabine.

In R4, patients will be randomised 1:1 to receive either busulfan/cyclophosphamide MAC or
fludarabine/busulfan RIC.

Patients in both R3 and R4 will also be minimised by their treatment allocation in R1 (mitoxantrone
and cytarabine; liposomal daunorubicin and cytarabine; mitoxantrone and cytarabine off trial) and
the number of doses of gemtuzumab ozogamicin assigned (dose finding 1 dose; dose finding 2
doses; dose finding 3 doses; randomised to 1 dose via R2; randomised to 2 doses via R2;
randomised to 3 doses via R2; no gemtuzumab ozogamicin allocated). Patients in R4 will also be
minimised by donor type (related; unrelated; cord).

6.1.2 Registration to the gemtuzumab ozogamicin dose finding study

Only sites activated for the gemtuzumab ozogamicin dose finding study can reqister patients
into this embedded study using the eRDC system.

Patients will be randomised to R1 prior to registration to the dose finding system and a unique Trial
Number can be assigned. Informed consent must be obtained prior to registration to the dose
finding study. In order to register a patient, an eligibility checklist must be completed followed by the
Dose Finding Study Registration Form. A copy of the registration report should be printed and filed
inthelSFand participation should be documented in

In the event of any problems with the online registration, a paper Eligibility Checklist and Dose
Finding Study Registration Form should be completed. These details can be phoned through to the
UK coordinating centre using the contact details above.
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7. RISK GROUP ASSIGNMENT

Diagnostic cytogenetics/FISH analysis and morphological assessment after course 1 will be
performed locally. If confirmatory FISH assessment post course 1 is required, this can be performed
locally. Flow and molecular MRD monitoring will be performed centrally. Response assessment will
be centralised and the responsibility of the clinical coordinators. The Investigator will be informed of
the risk group assigned and allocated treatment.

For further detail on the risk group assignment please see Appendix 11 Risk Group Stratification.

7.1 Risk Group Assignment 1 ( Post Course 1)

On count recovery after course 1 of induction, all patients will undergo a central assessment to
assign a clinical risk group: risk group assignment 1. This will include assessment of the diagnostic
cytogenetics, FISH, molecular analysis and remission status post course 1 (morphology and MRD
result). Patients will be stratified into two risk groups and assigned treatment accordingly:

1 Non-high risk
1 High risk

Patients for whom there is no cytogenetic, molecular or FISH result at diagnosis will be grouped with
patients who have intermediate risk cytogenetics.

7.1.1 High risk

Patients classified as high risk after course 1 will have treatment intensification prior to HSCT and
may be eligible for R4. Whilst they will be subject to ongoing MRD monitoring, this will not affect
their risk group assignment. Patients classified as high risk after course 1 are those patients with
poor risk cytogenetics/molecular genetics and those patients with intermediate or good risk
cytogenetics/molecular genetics who fail to achieve confirmed CR or CRi after course 1.

7.1.2 Non-high risk

Patients classified as non-high risk after course 1 will receive course 2 of randomised induction
therapy. They will be subject to ongoing MRD monitoring, which will inform their subsequent risk
group assignment.

7.2 Risk Group Assignment 2 ( Post Course 2)

On count recovery after course 2, non-high risk patients will undergo a second central assessment:
risk group assignment 2 which will assign them to one of three clinical risk groups: standard;
intermediate or high risk, based on cytogenetic/molecular characteristics and MRD results post
course 1 and post course 2.

MRD assessment will be by flow MRD. In the absence of an informative or sufficiently sensitive flow
MRD marker, MRD will be monitored molecularly in those patients with an informative molecular
MRD marker. The exception will be patients with CBF leukaemia who will be monitored by both flow
and molecular methodology and any discrepancy between the two results will be reviewed centrally
by the clinical coordinators.

7.2.1 Standard risk:
The standard risk group includes the following patients (Table 3):

Table 3: Standard risk patients at risk group ass  ignment 2 (post course 2)

Cytogenetics/molecular MRD post course 1 MRD post course 2
genetics
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Good

Any

<0.1%

Intermediate

<0.1%

<0.1%

Standard risk patients will be subject to ongoing MRD monitoring throughout consolidation, however
this will not affect their risk group assignment. Standard risk patients will be eligible for R3.

7.2.2 Intermediate risk:

The intermediate risk group consists of the following patients (Table 4):

Table 4: Intermediate risk patients at risk group assignment 2 (post course 2)

Cytogenetics/molecular

MRD post course 1

MRD post course 2

genetics
Good >0.1% >0.1%*
Intermediate >0.1% <0.1%°

All intermediate risk patients will have their treatment intensified with FLA-lIda as course 3.

*Patients with intermediate cytogenetics/molecular genetics and a MRD level of <0.1% post course
2 will receive high dose cytarabine as course 4.

*Patients with good risk cytogenetics/molecular genetics and a MRD level >0.1% post course 2 will
have a further risk assessment after course 3: risk group assignment 3 (see section 7.3), which will
determine subsequent treatment.

7.2.3 High risk:
The high risk group consists of the following patients (Table 5):

Table 5: High risk patients at risk group assignment 2 (post course 2)

Cytogenetics/molecular
genetics

MRD post course 1 MRD post course 2

Intermediate >0.1% >0.1%

Patients diagnosed with extramedullary disease with confirmed residual disease post course 2

High risk patients will have their treatment intensified with FLA-Ida, proceed to HSCT and may be
eligible for R4. These patients will be subject to ongoing MRD monitoring, but this will not affect their
assignment to the high risk group.

7.3 Risk Group Assignment 3 ( Post Course 3)

Risk group assignment 3 is only required for the intermediate risk patients with good risk
cytogenetics defined in section 7.2.2 (Table 6).

Table 6: Patients who are subject to risk group ~ assignment 3 (post course 3)

Cytogenetics/molecular
genetics

MRD post course 1 MRD post course 2

Good >0.1% >0.1%

This assessment will result in patients either remaining as intermediate risk or being reclassified as
high risk. Risk group assignment 3 will be based on the MRD result post course 3.
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7.3.1 Intermediate risk:

Patients with good risk cytogenetics/molecular genetics who have a MRD level <0.1% after course 3
continue to be classified as intermediate risk, and receive high dose cytarabine as course 4.

7.3.2 High risk:

Patients with good risk cytogenetics/molecular genetics who have a MRD level >0.1% after course
3 will be re-classified as high risk and their treatment should be discussed with the Clinical Co-
ordinators. They may be eligible for R4 if HSCT is indicated. Only patients with good risk
cytogenetics and a MRD level of >0.1% confirmed by a decrease in molecular MRD of < 3 logs or
rising transcript levels after course 3 despite treatment intensification (FLA-Ida) should be
considered for HSCT.

Figure 7: Schema showing treatment allocation according to risk group assignment
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8. TRIAL TREATMENT
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8.1 Investigational Medicinal Products (IMPs)

The following are regarded as IMPs for the purposes of this trial:

During R1 and R2 randomised treatment
1 Intravenous mitoxantrone
1 Intravenous liposomal daunorubicin
1 Intravenous gemtuzumab ozogamicin

During R3 randomised treatment
1 Intravenous cytarabine
1 Intravenous fludarabine

During R4) randomised treatment
91 Intravenous busulfan
1 Intravenous cyclophosphamide
91 Intravenous fludarabine

Gemtuzumab ozogamicin will be supplied free of charge by Pfizer Inc. for use in this trial. All other
IMPs are licensed and should be obtained from routine hospital stock at sites.

Full details of IMPs, including preparation, labelling and accountability are contained in the national

Pharmacy Manual. Country specific requirements for the safe handling of medicines must be
adhered to.

8.2 Non Investigational Medicinal Products (NIMPSs)

The following are regarded as NIMPs for the purposes of this trial:

During induction therapy
1 Intravenous cytarabine
1 Intrathecal therapy

During non-randomised consolidation therapy
9 Intravenous fludarabine
1 Intravenous cytarabine
1 Intravenous idarubicin

Any drugs given during non-randomised HSCT conditioning treatment
All mandatory supportive care.

9. INDUCTION TREATMENT

In the presence of clinical urgency patients may receive CNS directed therapy and up to two doses
of cytarabine prior to trial entry. Alternatively, patients may receive hydroxycarbamide to reduce the
WCC if that is the local preference.

If there is a clinical concern about performing a lumbar puncture (high WCC or haemorrhagic
manifestations) then this may be delayed for up to 7 days. A diagnostic lumbar puncture without the
administration of intrathecal chemotherapy should be avoided.
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9.1 CNS Directed Treatment

The presence of CNS disease is defined as (all in an atraumatic tap):
CNS1 <5 x10%L WCC in Cerebral spinal fluid (CSF) with no blasts
CNS2 <5 x10%L WCC in CSF with blasts

CNS3 >5 x10%L WCC in CSF with blasts

Traumatic tap: If the patient has circulating blasts in the peripheral blood and the lumbar puncture is
traumatic (>10 RBC/ml) and contains >5 WBC/mI, Steinherz/Bleyer algorithm should be used to
distinguish between CNS2 and CNS3:

CSF WBC/CSF RBC >2 x blood WBC/RBC

If CSF ratio is greater than two times the blood ratio, this is considered positive and the patient is
defined as having CNS3; if less than two times the ratio the patient is classified as having CNS2.

Clinically significant neurological deficits (such as cranial nerve lesions) and/or radiological evidence
of an intracranial or intradural mass consistent with MS should be considered to represent CNS
positivity. Patients with extradural CNS chloromas should be treated as de novo AML as per the trial
protocol.

Patients should have a lumbar puncture with intrathecal cytarabine when the diagnosis of AML is
confirmed. This may be performed along with other procedures prior to trial treatment as per local
practice. If there are significant concerns about haemorrhagic risk, the lumbar puncture can be
deferred until that risk has abated.

Patients with clinical CNS involvement such as cranial nerve lesions or parenchymal brain lesions
on imaging should be treated as CNS 3.

CNS1

If there is no evidence of CNS disease at diagnosis, patients should receive a total of two injections
of intrathecal cytarabine with the first two courses of chemotherapy.

Age (years) Cytarabine
<1 15 mg
1 20 mg
2 25 mg
>3 or over 30 mg

CNS2 (or traumatic tap)

Due to concerns about the clear definition/characterisation of this group and evidence of some
increase in relapse rate (RR), these patients should receive 2 injections of intrathecal cytarabine per
week until CNS is cleared plus a further 2 injections of intrathecal cytarabine.

CNS3

Patients with CNS3 should receive two injections of intrathecal cytarabine (doses above) each week
until the CNS is clear plus a further two injections. A minimum of six intrathecal injections of
cytarabine should be given in a period of three weeks from diagnosis. Patients with cranial nerve
lesions or parenchymal lesions on imaging should receive six intrathecal injections and be
reassessed. Presence of persisting abnormalities should be discussed with the clinical co-
ordinators.
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This intensive phase should be followed by triple intrathecal chemotherapy (as below) with each
cycle of systemic chemotherapy.

Age Methotrexate Cytarabine Hydrocortisone
<1 5 mg 15 mg 5 mg
1 7.5mg 20 mg 7.5 mg
2 10 mg 25 mg 10 mg
>3 or over 12.5 mg 30 mg 12.5 mg

Cranial irradiation should only be considered for CNS disease which is refractory to intrathecal
chemotherapy and should be discussed with the clinical coordinators..

9.2 Recommendations for Pre Treatment Supportive
Care

Management of tumour lysis risk and hyperleukocytosis can be according to local practice but the
following guidance is strongly recommended.

9.2.1 Tumour lysis

All patients should be adequately hydrated with 2.5-3 I/m2/day of hydration fluid at diagnosis.
Potassium should not be added to hydration fluids during lysis. Allopurinol should be started prior to
induction therapy and continued for at least 5 days. In patients considered to be high risk for tumour
lysis syndrome (e.g. WCC >100 x 10%L, or renal impairment) rasburicase should be considered in
place of allopurinol.

9.2.2 Management of hyperleukocytosis

Patients with high WCC leukaemia (hyperleukocytosis) are at risk of death or serious complications
due to leukostasis/hyperviscosity syndrome, coagulopathy or tumour lysis syndrome. A high WCC
leukaemia is generally defined as a WCC >100 x 10°/L except in monocytic AML (FAB type M5)
when a WCC of >50 x 10%/L may be problematic because the cells are large, tend to aggregate, and
cause coagulopathy more readily.

9 Packed red cells, because of their high haematocrit (~70%), may exacerbate leukostasis.
Generally red cell transfusion should be avoided or used with caution until the WCC has
been reduced to safe levels as per standard clinical practice.

9 Start rasburicase (if indicated check Glucose 6Phosphate Deficiency (G6PD) before
starting), hyperhydrate and monitor biochemistry as per local supportive care protocols.

9 Maintain the platelet count above 50 x 10%1. In the presence of active bleeding or
coagulopathy, maintain platelets above 100 x 10%/1.

9 Correct any coagulopathy and keep the fibrinogen >1 g/l.

1 Commence chemotherapy urgently. Two doses of cytarabine as per induction
chemotherapy or hydroxycarbamide to reduce WCC may be given before trial entry.

9 The use of leukopheresis/exchange transfusion will be at the discretion of the treating
physician.
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9.3 R1: Induction Randomisation

Induction treatment should start as soon as possible after randomisation.

9.3.1 R1 Arm A: mitoxantrone & cytarabine

Course 1 Course 2

Figure 8: R1 Arm A

Randomisation Mitoxantrone Mitoxantrone
& cytarabine & cytarabine

Risk Assignment 1 Risk Assignment 2

Course 1:

See section 9.4 for details of gemtuzumab ozogamicin treatment during course 1 of induction for
patients also participating in the dose finding study.

Table 7: R1 Arm A course 1 treatment schedule

Mitoxantrone
AR A A

womamwese |A A A A A A A A A A

1 Mitoxantrone : 12 mg/m? daily by IV infusion over 1 hour on days 1, 2, 3 and 4 (total 4
doses)

i Cytarabine: 100 mg/m2 12 hourly by IV bolus on days 1-10 inclusive (total 20 doses)

Infants
Infants less than 12 months, weighing OLO kg or those with a BSA <0.5 m? should have all drug
doses calculated as mg/kg:

1 Mitoxantrone: 0.4 mg/kg/dose

1 Cytarabine: 3.3 mg/kg/dose

Patients without CNS disease should receive age appropriate intrathecal cytarabine at the start of
the course of chemotherapy. Patients with CNS disease should follow the instructions given in
section 9.1.
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Patients will start the next course of chemotherapy on count recovery (neutrophil count >1.0 x 10°/L
and platelet count >80 x 109/L) when the risk group has been assigned and when the patient is
clinically well. Investigators will be informed of the risk group and the allocated treatment.

Course 2 (for non _-high risk patients):

Table 8: R1 Arm A course 2 treatment schedule

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10

Mitoxantrone A A A
12 mg/m?

w " A A A A A A A A

mg/m ?/dose

{ Mitoxantrone: 12 mg/m? daily by IV infusion over 1 hour on days 1, 2 and 3 (total 3 doses).
i Cytarabine: 100 mg/m2 12 hourly by IV bolus on days 1-8 inclusive (total 16 doses).

Infants
Infants less than 12 months or weighing QL0 kg or less or with a BSA <0.5m? should have all drug
doses calculated as mg/kg:

1 Mitoxantrone: 0.4 mg/kg/dose

1 Cytarabine: 3.3 mg/kg/dose

Patients without CNS disease should receive age appropriate intrathecal cytarabine at the start of
the course of chemotherapy. Patients with CNS disease should follow the instructions given in
section 9.1.

Patients will start the next course of chemotherapy on count recovery (neutrophil count >1.0 x 10°/L
and platelet count >80 x 10 9/L) when the risk group has been assigned and when the patient is
clinically well. Investigators will be informed of the risk group and the allocated treatment.

9.3.2 R1Arm B: liposomal daunorubicin & cytarabine

Figure 9: R1 Arm B induction

Course 1 Course 2

Randomisation Liposomal Liposomal
daunorubicin daunorubicin

& cytarabine & cytarabine

Risk Assignment 1 Risk Assignment 2
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Course 1.

See section 9.4 for details of gemtuzumab ozogamicin treatment during course 1 of induction for
patients also participating in the dose finding study.

Table 9: R1 Arm B course 1 treatment schedule

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10

Liposomal
daunorubicin A A A

80 mg/m?

womamwse | A A A A A A JA A A A

1 Liposomal daunorubicin: 80 mg/m? daily by 1 hour IV infusion on days 1, 3 and 5 (total 3
doses)

i Cytarabine: 100 mg/m2 12 hourly by IV bolus on days 1-10 inclusive (total 20 doses)

Infants
Infants less than 12 months, weighing OLO kg or those with a BSA <0.5 m? should have all drug
doses calculated as mg/kg:

1 Liposomal daunorubicin: 2.6 mg/kg/dose

i Cytarabine: 3.3 mg/kg/dose

Patients without CNS disease should receive age appropriate intrathecal cytarabine at the start of
the course of chemotherapy. Patients with CNS disease should follow the instructions given in
section 9.1.

Patients will start the next course of chemotherapy on count recovery (neutrophil count >1.0 x 10°/L
and platelet count >80 x 109/L) when the risk group has been assigned and when the patient is
clinically well. Investigators will be informed of the risk group and the allocated treatment.

Course 2 (non -high risk patients):

Table 10: R1 Arm B course 2 treatment schedule

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10

Liposomal
daunorubicin

60 mg/m 2

wmemee | A A A A A A A A

{ Liposomal daunorubicin: 60 mg/m? daily by 1 hour IV infusion on days 1, 3 and 5 (total 3
doses)
NB this dose differs from Course 1

{ Cytarabine: 100 mg/m?® 12 hourly by IV bolus on days 1-8 inclusive (total 16 doses)
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Infants
Infants less than 12 months, weighing OLO kg or those with a BSA <0.5 m? should have all drug
doses calculated as mg/kg:

1 Liposomal daunorubicin: 2.0 mg/kg/dose

1 Cytarabine: 3.3 mg/kg/dose

Patients without CNS disease should receive age appropriate intrathecal cytarabine at the start of
the course of chemotherapy. Patients with CNS disease should follow the instructions given in
section 9.1.

Patients will start the next course of chemotherapy on count recovery (neutrophil count >1.0 x 10°%/L
and platelet count >80 x 10%L) when the risk group has been assigned and when the patient is
clinically well. Investigators will be informed of the risk group and the allocated treatment.

9.3.3 Course 2 for high risk patients

High risk patients will receive FLA-Ida on count recovery (neutrophil count >1.0 x 10°/L and platelet
count 80 x 109/L) after course 1. Treatment may be started earlier in patients with evidence of
residual disease. If tissue-typing has not already been performed, all high risk patients and their
siblings should be tissue-typed as soon as possible and if necessary an immediate search of donor
registries initiated.

Fludarabine warnings for use:

All patients receiving fludarabine should receive irradiated blood products thereafter to prevent
transfusion related graft-versus-host disease (GvHD).

Table 11: FLA-Ida high risk course 2 treatment schedule

Dayl | Day2 | Day3 | Day4 | Day5
Fludarabine A A A A A
30 mg/m?

o T ATATATATA
29/m2

Idarubicin A A A
8 mg/m?

1 Fludarabine: 30 mg/m?® every day by IV infusion over 30 minutes on days 1-5 inclusive
(total 5 doses)

i Cytarabine: 2 g/m2 every day by IV infusion over 4 hours on days 1-5 inclusive (total 5
doses). The cytarabine infusion should be started 4 hours from the start of the fludarabine
infusion

1 Idarubicin: 8 mg/m2 every day by IV infusion over 1-6 hours on days 3, 4 and 5 (total 3
doses)

Infants
Infants less than 12 months or weighing 10 kg or less or with a BSA <0.5 m” should have all drug
doses calculated as mg/kg:

1 Fludarabine: 1.0 mg/kg/dose

1 Cytarabine: 67 mg/kg/dose

9 Idarubicin: 0.27 mg/kg/dose
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NB: Patients should receive Prednisolone 0.5% eye drops (or local equivalent) 2 hourly (one drop
per eye) during FLA-Ida and for 5 days after the last dose of cytarabine. Preservative free
preparations are preferable.

Patients without CNS disease should receive age appropriate intrathecal cytarabine at the start of
the block of chemotherapy. Patients with CNS disease should follow the instructions given in section
9.1.

Patients will start the next course of chemotherapy on count recovery (neutrophil count >1.0 x 10°/L
and platelet count 80 x 10°/L) and once the patient is clinically well. Patients can proceed directly to
HSCT (section 17) or have a third course of chemotherapy (FLA) if required to bridge to HSCT
(section 10.3).

Any patients who fail to achieve CR or CRi at the end of course 2 will be deemed to have
failed trial therapy and will not be eligible for further protocol treatment. Follow-up data should
continue to be collected on these patients. Please see section 20 for further details on treatment
discontinuation and patient withdrawal.

9.4 Embedded Dose Finding Study for Gemtuzumab
Ozogamicin

Gemtuzumab ozogamicin will be given with course 1 of induction therapy only. The day of
administration and the interval between doses should not be adjusted in the dose finding study.

9.4.1 Gemtuzumab ozogamicin: warnings for use:

1 Azoles should be withheld for 5 days before and 5 days after administration of gemtuzumab
o0zogamicin.

1 Administration of gemtuzumab ozogamicin can result in severe hypersensitivity reactions
(including anaphylaxis) and other infusion-related reactions which may include severe
pulmonary events which infrequently have been fatal. In most cases, infusion-related
symptoms occur during the infusion or within 24 hours of administration of gemtuzumab
o0zogamicin and resolve.

o0 Vital signs should be monitored during the infusion and for the first four hours
following infusion. A gemtuzumab ozogamicin infusion should be interrupted in
patients experiencing dyspnoea or clinically significant hypotension. Patients should
be monitored until signs and symptoms completely resolve (see section 11, Table
24).

o Patients who experience anaphylaxis, pulmonary oedema or acute respiratory
distress syndrome (ARDS) should not receive further doses of gemtuzumab
ozogamicin. Similarly patients who develop VOD should not receive further
gemtuzumab ozogamicin.

1 Infants less than 12 months, weighing OL0 kg or those with a BSA <0.5 m” should have
doses of gemtuzumab ozogamicin calculated as mg/kg:
0 Gemtuzumab ozogamicin 0.1mg/kg/dose
1 Dose capping:
o0 Doses of gemtuzumab ozogamicin should be capped at the og" percentile BMI for
obese children. See Appendix 2 - Gemtuzumab Ozogamicin Dose Maodification for
Obesity
o0 Doses of gemtuzumab ozogamicin should be capped at a maximum of 5mg/dose.
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1 Gemtuzumab ozogamicin is given on day 4* of treatment to allow the WCC to fall to <30 x
10%1 and avoid the risk of tumour lysis. If the WCC has not fallen to <30 x 107/ by day 4,
gemtuzumab ozogamicin should still be administered, as tumour lysis is unlikely to be
precipitated by gemtuzumab ozogamicin in this setting.

*Where production of gemtuzumab ozogamicin dose is impossible (e.g. on a Sunday), day 4
gemtuzumab ozogamicin can be given on day 3 providing the WCC is <30 x 10%/I. The interval
between further doses (where applicable) should be 72 hours. All efforts should be made to adhere
to the stated schedule.

Any other alterations to timing of gemtuzumab ozogamicin doses must be referred to the Clinical
Coordinators.

9.4.2 Gemtuzumab ozogamicin: pre-medication
All patients MUST receive pre-medication to prevent infusion related AEs with:

1 Chlorphenamine and paracetamol (or local equivalent) given 1 hour prior to the infusion and
every 4 hours as required. Patients should be dosed as per British National Formulary for
Children (BNFc) (below) or with equivalent antihistamine/paracetamol doses according to
national/local practice.

1 Further doses of paracetamol will reduce the risk of late reactions during the following 24
hours.

i Patients who suffer an infusion related reaction should receive methylprednisolone
according to local practice 30 minutes prior to any subsequent infusion, in addition to anti-
histamine and paracetamol.

Table 12: Paracetamol and anti histamine suggesting dosing

Parenteral Oral chlorphenamine
Paracetamol (max 4 chlorphenamine P :
Age . . (max 6 doses in 24
doses in 24 hours) (max 4 doses in
hours)
24 hours)
3i 6 months 60 m i
: 9 250microgram/kg 1 mg (max 12 hourly)
6 monthsi 2 years 120 mg (max 2.5mg) IV
2i 4 years 180 mg
- 2.5mg IV 1 mg
4i 6 years 240 mg
6i 8 years 2401 250 mg
8i 10 years 3601 375 mg 5mg IV 2mg
107 12 years 4801 500 mg
12i 16 years 480i 750 mg
N N 10mg IV 4 mg
161 18 years 500 mgilg

9.4.3 Major dose finding study: dose cohort 1

Gemtuzumab ozogamicin 3 mg/m2 will be given on day 4 (total 1 dose) of course 1 induction
chemotherapy by IV infusion over 2 hours after the chemotherapy scheduled for that day. Doses of

liposomal daunorubicin/mitoxantrone and cytarabine are given in sections 9.3.1 and 9.3.2.

Table 13: Dose cohort 1 treatment schedule: R1 Arm A

Course 1 Dayl | Day2 | Day3 | Day4 | Day5 |Day6 | Day7 | Day8 | Day9 | Day 10
Gemtuzumab
o0zogamicin
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3mg/m?

Mitoxantrone 8 8

A A
e A A A A AAAAATA

Children weighing©®1 0 kg or wi t h ?should Bake doskes okgemtdzumab ozogamicin
calculated as mg/kg:

1 Gemtuzumab ozogamicin 0.1 mg/kg/dose

Table 14: Dose cohort 1 treatment schedule: R1 Arm B

Course 1 Dayl | Day2 | Day3 | Day4 | Day5 | Day6 Day 7 Day 8 Day 9 Day 10
Gemtuzumab

0zogamicin

3 mg/m?

Liposomal
daunorubicin

A
e A A A A A A A A A A

Children weighingO10 kg or with % should Bake dosks okgemtiEzumab ozogamicin
calculated as mg/kg:

1 Gemtuzumab ozogamicin 0.1 mg/kg/dose

9.4.4 Major dose finding study: dose cohort 2

Gemtuzumab ozogamicin 3 mg/m2 will be given on days 4 and 7 (total 2 doses) of course 1 of
randomised induction chemotherapy by 1V infusion over 2 hours after the chemotherapy scheduled
for that day. Doses of liposomal daunorubicin/mitoxantrone and cytarabine are given in sections
9.3.1 and 9.3.2.

Table 15: Dose cohort 2 treatment schedule: R1 Arm A

Course 1 Dayl1l | Day 2 | Day 3 | Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10

Gemtuzumab
0zogamicin

3 mg/m %ldose

Mitoxantrone A A A
e A AA A A A A A LA A

Children weighingO1 0 kg or with ? ghould Bage dosks okgeémtdzunrab ozogamicin
calculated as mg/kg:

1 Gemtuzumab ozogamicin 0.1 mg/kg/dose

Table 16: Dose cohort 2 treatment schedule: R1 Arm B

Course 1 Dayl | Day2 | Day3 | Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10
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Gemtuzumab
o0zogamicin

3 mg/m?/dose

Liposomal
daunorubicin

A
e A A A A A A A A A A

Children weighingO10 kg or with 2 shoulB Bake dosks okgemti&zunrab ozogamicin
calculated as mg/kg:

1 Gemtuzumab ozogamicin 0.1 mg/kg/dose

9.4.5 Major dose finding study: dose cohort 3

Gemtuzumab ozogamicin 3 mg/m2 will be given on days 4, 7 and 10 (total 3 doses) of course 1 of
the randomised induction chemotherapy by IV infusion over 2 hours after the scheduled
chemotherapy for that day. Doses of liposomal daunorubicin/mitoxantrone and cytarabine are given
in sections 9.3.1 and 9.3.2.

Table 17: Dose cohort 3t reatment schedule: R1 Arm A

Course 1 Dayl | Day?2 | Day 3 | Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10

Gemtuzumab
0zogamicin

3 mg/m?/dose

Mitoxantrone A A A A

e A A ATA A A A A A A

Children weighing O1 0  kwjth aoBSA of <0.5 m? should have doses of gemtuzumab ozogamicin
calculated as mg/kg:

1 Gemtuzumab ozogamicin 0.1 mg/kg/dose

Table 18: Dose cohort 3 treatment schedule: R1 Arm B

Course 1 Dayl | Day2 | Day3 | Day4 | Day5 |Day6 |Day7 | Day8 |Day9 | Day10

Gemtuzumab
0zogamicin

3 mg/m %/dose

o A A
e JAJAJA A A A A A JA A

Children weighing©1 0 kg or wi t h *should Bate dosks okgemtdzumab ozogamicin
calculated as mg/kg:

1 Gemtuzumab ozogamicin 0.1 mg/kg/dose
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9.4.6 Minor dose finding study: infant dose cohorts

Infants aged Q12 weeks and <12 months will be recruited to the minor gemtuzumab ozogamicin
dose finding study in separate infant dose cohorts. Infants less <12 weeks will not be eligible for the
gemtuzumab ozogamicin dose finding study. The pre-medication and dosing schedules for each of
the infant cohorts will be the same as the non-infant cohorts described in sections 9.4.3, 9.4.4 and
9.4.5.

Infants should have doses of gemtuzumab ozogamicin calculated as mg/kg:
1 Gemtuzumab ozogamicin 0.1 mg/kg/dose

9.4.7 Definition of DLT

DLTs will be evaluable from the date of randomisation to R1 in course 1 to count recovery after
course 2 of treatment (up to day 45).

DLTs will be defined as any of the following events that are assessed as being possibly, probably or
definitely related to any of the induction chemotherapy Investigational Medicinal Products (IMPs):

1 Haematological DLT:
o0 Failure to recover neutrophil count to 1.0 x 10°/L by day 45 post course 1 or 2 of
treatment
o Failure to recover non-transfusion dependent platelet count to 80 x 10°/L due to
documented bone marrow aplasia’/hypoplasia.
If failure to recover peripheral count by day 45 after the start of course 1 is due to leukaemic
infiltration, this will render the patient non-evaluable for haematological DLT. These patients will
however be evaluable for non-haematological DLT.

1 Non-haematological DLTs :
0 Death from any cause other than AML
o VOD

o Cardiac Disorders: Any grade 8 reduction of left ventricular systolic function,
confirmed by local cardiology review

o0 Any grade 3 or higher non -haematological toxicity persisting for >48 hours
without resolution to grade (2, with the exception of:

A Alopecia
A Anorexia
A Nausea
A Grade 3 or 4 mucositis that resolves to
A Grade 3 or 4 vomiting that resolves to
A Grade 3 or 4 diarrhoea that resolves to grade 02 wi t hin 7 days
A Grade 3 or 4 elevation in amylase, lipase, or direct or total bilirubin that
is asymptomatic and that returns to gr
A Grade 4 elevation in hepatic transaminases (aspartate transaminase
(AST), alanine transaminase (ALT) or gamma-glutamyl transferase
(GGT) ) and al kaline phosphatase that r
within 14 days
A Grade 3 or 4 fever with neutropenia, with or without infection
A Grade 3 or 4 infection
A Grade 3 or 4 electrolyte abnormalities that are not associated with
clinical sequelae
A Grade 3 or 4 hypotension that can be explained by sepsis

Haematological DLT should be assessed by a bone marrow aspirate at day 21 from the start of
course 1 in those patients with signs of bone marrow recovery at this time point. In the absence of
count recovery a bone marrow aspirate must be carried out no later than 28 days from the start of
course 1. In the setting of delayed count recovery without overt signs of disease, a bone marrow
aspirate should be repeated at weekly intervals to detect resistant disease or to confirm
myelosuppression with delayed count recovery. Post course 2 a bone marrow aspirate should be

MyeChild 01Protocol
V1.0a, 04-Aug-2015
Page 60 of 130



MyeChild 01 Protocol

carried out by 28 days from the start of course 2 and in the presence of delayed count recovery
repeated at weekly intervals. Delayed count recovery will be defined as neutropenia and/or
thrombocytopenia more than 45 days from the start of a course of chemotherapy. The duration of
myelosuppression will be collected.

The cardinal features of VOD are:

1 Hyperbilirubinaemia

1 Ascites

1 Weight gain secondary to fluid retention
1 Hepatosplenomegaly

Definitive diagnosis can be challenging and ultrasound findings are not always conclusive, but
patients with two or more of these features should be referred for ultrasound when slow or reversed
hepatic blood flow is confirmatory. VOD cases will be discussed centrally with the Clinical
Coordinators to determine if the diagnostic criteria are met. A post mortem liver biopsy will be
requested, but not mandated, on all VOD related deaths.

Suspected DLTs must be reported to the UK Trials Office on the Suspe cted DLT Form
immediately upon awareness of the event.

Please fax to +44 (0)121 414 9520

9.5 Gemtuzumab Ozogamicin for Patients not
Participating inthe Dose Finding Study

Until the safety data from the first dose cohort of the major dose finding study has been reviewed
and the treatment confirmed to be safe, only patients who are participating in the gemtuzumab
ozogamicin dose finding study will receive gemtuzumab ozogamicin.

After the safety of a single dose of gemtuzumab ozogamicin has been confirmed by the DMC for
use in patients aged OL2 months all patients who are not participating in the major dose finding
study, are QL2 months of age and are eligible to receive gemtuzumab ozogamicin will receive a
single dose of gemtuzumab ozogamicin on day 4 of course 1 of induction chemotherapy (see
sections 9.4.1, 9.4.2 and 9.4.3 for details on pre-medication and dosing schedules).

After one dose has been approved for use in infants aged between O12 weeks and <12 months by
the DMC, all infants who are not participating in the minor dose finding study, are (28 days and <12
months and are eligible to receive gemtuzumab ozogamicin will receive a single dose of
gemtuzumab ozogamicin on day 4 of course 1 of induction chemotherapy (see sections 9.4.1, 9.4.2
and 9.4.3 for details on pre-medication and dosing schedules).

Infants aged <28 days are not eligible to receive gemtuzumab ozogamicin in the trial.

9.6 R2: Gemtuzumab Ozogamicin Randomisation

If after the available data from cohort 2 of the dose finding study has been reviewed by the DMC
and the DMC confirms that two doses of gemtuzumab ozogamicin can safely be delivered with the
induction regimens, R2 will open in all centres not taking part in the embedded dose finding study.
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R2 will randomise 1 dose vs 2 doses of 3 mg/m2 gemtuzumab ozogamicin. If 3 doses are confirmed
to be safe to dellver with the induction regimens, R2 will be amended to randomise 1 dose vs 3
doses of 3 mg/m gemtuzumab ozogamicin.

Treatment will be given according to the schedules in section 9.4.

10.CONSOLIDATION

Figure 10 shows consolidation treatment for patients classified as non-high risk post course 1 (risk
group assignment 1). These patients are stratified into three clinical risk groups: standard,
intermediate and high, after course 2 (risk assignment 2).

Figure 10: Consolidation

Risk Assignment 2 HD Ara- E [ HD Ara-C ]
Standard ‘K
Risk [
Risk
Assignment 3
HD Ara-C
Sood. -
Intermedlate Eifoneneties High Risk n
Risk :
\ Intermediate
cytogenetics FLA-Ida HD Ara-C

-

High Risk J =+°

10.1R3 for Standard Risk Patients

The following patients (standard risk at risk assignment 2) will be eligible for R3 (please see
eligibility criteria, section 4.1.4):

Cytogenetics/ MRD post MRD post
Molecular course 1 course 2
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Good Risk N/A <0.1% MRD
Intermediate <0.1% MRD <0.1% MRD
Risk

See section 10.2 for patients classified as intermediate risk at risk assignment 2 and for patients
classified as high risk at risk assignment 2.

Patients will start course 3 (consolidation) on count recovery (neutrophil count >1.0 x 10%L and
platelet count >80 x 10%L), when the risk group has been assigned and when the patient is clinically
well. Investigators will be informed of the risk group and the allocated treatment.

10.1.1 Arm C: high dose cytarabine (HD Ara -C)

Courses 3 and 4

Table 19: Arm C treatment schedule

Dayl | Day2 | Day3 | Day4 | Day5

cHy[t)arabine A A A

3g/m?®/dose

i Cytarabine: 3 g/m2 12 hourly by IV infusion over 4 hours on days 1, 3 and 5 (total 6 doses)

Infants
Infants less than 12 months or weighing OLO kg or with a BSA <0.5m? should have all drug doses
calculated as mg/kg:

I Cytarabine: 100 mg/kg/dose

NB: Patients should receive prednisolone 0.5% eye drops (or local equivalent) 2 hourly (one drop
per eye) during HD cytarabine and for 5 days after the last dose of cytarabine. Preservative free
preparations are preferable.

Course 4 consolidation should start on count recovery (neutrophil count >1.0 x 10%/L and platelet
count 80 x 109/L) from course 3 and when the patient is clinically well.

10.1.2 Arm D: fludarabine & cytarabine (FLA)

Fludarabine warnings for use:

All patients receiving fludarabine should receive irradiated blood products thereafter to prevent
transfusion related GvHD.

Table 20: R3 Arm D treatment schedule

Dayl | Day2 | Day3 | Day4 | Day5

Fludarabine A A A A A
30 mg/m 2

o AA A A A
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Courses 3 and 4

1 Fludarabine: 30 mg/m? daily by IV infusion over 30 minutes on days 1-5 inclusive (total 5
doses).

{ Cytarabine: 2 g/m” daily by IV infusion over 4 hours on days 1-5 inclusive (total 5
doses).The cytarabine infusion should be started 4 hours after the start of the fludarabine
infusion

Infants
Infants less than 12 months or weighing OLO kg or those with a BSA <0.5 m® should have all drug
doses calculated as mg/kg:

1 Fludarabine: 1 mg/kg/dose

1 Cytarabine: 67 mg/kg/dose

NB: Patients should receive prednisolone 0.5% eye drops (or local equivalent) 2 hourly (one drop
per eye) during FLA and for 5 days after the last dose of cytarabine. Preservative free preparations
are preferable.

Course 4 consolidation should start on count recovery (neutrophil count >1.0 x 10%/L and platelet
count 80 x 10°/L) from course 3 and when the patient is clinically well.

10.2 Intensified Consolidation for Intermediate and
High Risk Patients

10.2.1 Course 3: FLA -lda
All of the drugs given as part of non-randomised consolidation are NIMPs.

Patients classified as Intermediate risk at risk assignment 2 (as defined in section 7.2.2) are not
eligible for R3 and should receive a course of fludarabine, cytarabine and idarubicin (FLA-Ida) as
the 3rd course of treatment (1% course of consolidation therapy). This includes the following
patients:

Cytogenetics MRD post course MRD post course
1 2
Good Risk >0.1% MRD >0.1% MRD
Intermediate Risk >0.1% MRD N/A

Patients classified as high risk at risk assignment 2 (as defined in section 7.2.3) are not eligible for
R3 and should receive a course of fludarabine, cytarabine and idarubicin (FLA-lda) as the 3" course
of treatment prior to moving to HSCT post course 3.

Patients will start FLA-Ida (course 3: consolidation) on count recovery (neutrophil count >1.0 x 10%/L
and platelet count >80 x 10°/L), when the risk group has been assigned and when the patient is
clinically well. Investigators will be informed of the risk group and the allocated treatment.

Fludarabine warnings for use:
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All patients receiving fludarabine should receive irradiated blood products thereafter to prevent
transfusion related GvHD.

Table 21: FLA-Ida course 3 treatment schedule

Dayl | Day2 | Day3 | Day4 | Day5

Fludarabine A A A A A
30 mg/m?

ome | ACACAA A

Idarubicin A A A
8 mg/m*?

1 Fludarabine: 30 mg/m2 daily by IV infusion over 30 minutes on days 1-5 inclusive (total 5
doses)

i Cytarabine: 2 g/mzdaily by IV infusion over 4 hours on days 1-5 inclusive (total 5 doses).
The cytarabine infusion should be started 4 hours from the start of the fludarabine infusion.

1 Idarubicin 8 mg/m®daily by IV infusion over 1-6 hours on days 3, 4 and 5 (total 3 doses)

Infants
Infants less than 12 months or weighing G10 kg or those with a BSA <0.5 m? should have all drug
doses calculated as mg/kg:

1 Fludarabine: 1.0 mg/kg/dose

i Cytarabine: 67 mg/kg/dose

9 Idarubicin: 0.27 mg/kg/dose

NB: Patients should receive prednisolone 0.5% eye drops (or local equivalent) 2 hourly (one drop
per eye) during FLA-Ida and for 5 days following the last dose of cytarabine. Preservative free
preparations are preferable.

Following this course of FLA-Ida, treatment will be further stratified:

1 Patients with good risk cytogenetics will be reassessed after course 3: risk assignment 3
(section 7.3), and will be classified as either:
o Intermediate risk (MRD <0.1%) and will receive high dose cytarabine as course 4
(section 10.2.2)
or
0 Reclassified as high risk (MRD>0.1%). All patients who are reclassified as high risk
post course 3 should be discussed with the Clinical Coordinators, and may be
eligible for R4.
9 Patients with intermediate risk cytogenetics (and a MRD level <0.1% after course 2) will
receive high dose cytarabine as course 4 (section 10.2.2)

Patients will start course 4 on count recovery (neutrophil count >1.0 x 10%/L and platelet count 80 x
109/L) and when the patient is clinically well.

10.2.2 Course 4: High dose cytarabine (HD Ara -C) for intermediate risk patients

Table 22: HD Ara-C course 4 treatment schedule

Day 1 Day 2 Day 3 Day 4 Day 5

?y[t)arabine A A A

3g/m ’/dose
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{ Cytarabine: 3 g/m?® 12 hourly by IV infusion over 4 hours on days 1, 3 and 5 (total 6 doses)

Infants
Infants less than 12 months or weighing 10 kg or less or those with a BSA <0.5 m? should have all
drug doses calculated as mg/kg:

1 Cytarabine: 100 mg/kg/dose

NB: Patients should receive prednisolone 0.5% eye drops (or local equivalent) 2 hourly (one drop
per eye) during HD Ara-C and for 5 days after the last dose of cytarabine. Preservative free
preparations are preferable.

10.3Consolidation for High Risk Patients Post Course 1

All of the drugs given as part of non-randomised consolidation are NIMPs.

Course 3: FLA for patients classified as high risk after co urse 1 (risk assignment 1)

Patients identified as high risk after course 1 may receive a course of FLA as course 3 if a third
course of chemotherapy is necessary to bridge to HSCT.

FLA should start on count recovery (neutrophil count >1.0 x 10°/L and platelet count 80 x 109/L)
after course 2 and when the patients is clinically well.

Fludarabine warnings for use:

All patients receiving fludarabine should receive irradiated blood products thereafter to prevent
transfusion related GvHD.

Table 23: FLA course 3 treatment schedule

Dayl | Day2 |Day3 | Day4 | Day5

Fludarabine A A A A A
30 mg/m?

ame | ACAC A AA

i Fludarabine: 30 mg/m2 every day by IV infusion over 30 minutes on days 1-5 inclusive
(total 5 doses)

1 Cytarabine: 2 g/m2 every day by IV infusion over 4 hours on days 1-5 inclusive (total 5
doses). The cytarabine infusion should be started 4 hours from the start of the fludarabine
infusion.

Infants
Infants less than 12 months or weighing QL0 kg or those with a BSA <0.5 m? should have all drug
doses calculated as mg/kg:

1 Fludarabine: 1.0 mg/kg/dose

1 Cytarabine: 67 mg/kg/dose

NB: Patients should receive prednisolone 0.5% eye drops (or local equivalent) 2 hourly (one drop
per eye) during FLA and for 5 days after the last dose of cytarabine. Preservative free preparations
are preferable.
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11.DOSE MODIFICATIONS FOR TOXICITY

Dose modifications for obesity are not recommended due to the risk of underdosing except for
gemtuzumab ozogamicin. Doses of gemtuzumab ozogamicin should be capped for obese children
at the 98" percentile BMI. See Appendix 2 - Gemtuzumab Ozogamicin Dose Modification for
Obesity . Doses of gemtuzumab ozogamicin should be capped at a maximum of 5mg/dose.

The exception is dose reductions for toxicity as detailed below for all patients. Cardiotoxicity
monitoring guidelines should be rigidly adhered to in obese patients.

Course 1:

Abnormal hepatic or renal function at diagnosis may be secondary to leukaemic infiltration or an

unrel ated di sorder such as Gil bertos di sease.

function at diagnosis require thorough investigation to identify the cause before consideration is
given to reducing doses of anthracyclines in course 1. Please discuss with Clinical Coordinators
before modifying the anthracycline dose in this course.

Table 24: Dose modifications for gemtuzumab ozogamicin course 1 of induction
Toxicity Gemtuzumab ozogamicin

Prior to infusion:

Bilirubin >2.5 x ULN Omit further dose(s) until bilirubin falls to (2.5 x

ULN

Prior to or during infusion:

Symptomatic VOD Omit further doses of gemtuzumab ozogamicin

Dyspnoea, significant Stop gemtuzumab ozogamicin infusion

hypotension and/or fever during immediately. If symptoms resolve resume infusion

infusion at 50% and increment carefully as tolerated. If

tolerated, any subsequent infusions should be
preceded by methylprednisolone 30 minutes prior
to the gemtuzumab ozogamicin infusion.

Anaphylaxis, pulmonary oedema | Stop gemtuzumab ozogamicin. Omit further doses
or ARDS
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All other courses:
Table 25: Dose modifications in all other cou  rses
Toxicity Mitoxantrone Liposomal Idarubicin Fludarabine High dose
daunorubicin Cytarabine
(>2g/m?/course)
Absolute Left Discuss with Discuss with Discuss with
Ventricular Fractional Clinical Clinical Clinical
Shortening (LVFS) Coordinators Coordinators Coordinators
<28% or Ejection
Fraction <55%
Bilirubin O|Treatwith Treat with Treat with
caution or caution or 50% | caution or
50% dose dose 50% dose
Occular irritation Increase
frequency of
steroid eye
drops or as local
practice.
Cerebellar toxicity Discuss with
Clinical
Coordinators/O
mit
Calculated creatinine clearance:
30-70ml/min/1.73m? 75% dose
<30ml/min/1.73m? 50% dose 50% dose Discuss with Discuss with
Cl/Omit Cl/Omit

*Calculate creatinine clearance from serum creatinine (SCr) according to the BNFc formula, or that

in use nationally.

1 Child > 1 year:
Calculated creatinine clearance (ml/min/1.73m?%)= 40 x height (cm)
SCr (umol/L)

1 Child <1 year:

Calculated creatinine clearance (mI/min/1.73m2)= 30 x height (cm)
SCr (umol/L)

Please discuss any other dose maodifications or concerning toxicity not covered in this section with
the Clinical Coordinators.

12.PATIENT ASSESSMENTS

12.1Patient Assessments During Treatment

Please refer to Table 1 and Table 26 for the schedule of events. Please note that any HSCT specific
assessments are detailed in section 17.2.6.

The following assessments should be performed before each course of treatment and as per local
practice:

1 Medical history and physical examination
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Karnofsky/Lansky performance status
Weight and BSA

Blood count

Biochemistry

Assessment of adverse reactions
Bone marrow aspirate

The following assessment should be performed before courses 1 and 2:
1 Lumbar puncture (local processing)

The following assessment should be performed prior to courses containing liposomal daunorubicin,
mitoxantrone or idarubicin:

=a -4 _—a_a_9a_9

1 Echocardiogram

Patients being treated with gemtuzumab ozogamicin should be monitored during the infusion and
for 4 hours afterwards. Monitoring should include temperature, respiratory rate, heart rate and blood
pressure.

After each course of treatment, a bone marrow aspirate should be performed on count recovery
(neutrophil count >1.0 x 10%1 and platelet count >80 x 10%/l). After courses 1 and 2, in the absence
of count recovery, the bone marrow aspirate should be performed no later than 28 days after the
start of the course of treatment and weekly thereafter until count recovery or until the cause for non-
recovery is determined.

Bone marrow morphology should be assessed locally. Please see section 21 for details on central
investigations and MRD monitoring. MRD monitoring is important to treatment assignment and
therefore critical that samples are taken and sent centrally in a timely manner. To ensure that MRD
samples are evaluable it is important that assessment marrows are scheduled to avoid sample
transit over a weekend. Where more than one bone marrow aspirate is taken before count recovery
is achieved, the bone marrow sample taken at the time of count recovery, or that closest in time to
day 45 in the absence of count recovery, will be sent for central MRD assessment. If the
morphology of the bone marrow aspirate suggests residual disease, that sample should be sent for
central MRD assessment.

Please refer to section 18 for details of assessments to be performed at the end of treatment.

12.2Patients With Non CNS Extramedullary AML

12.2.1 Isolated MS

Patients with MS will be assessed in a similar manner to all other patients. Additionally, appropriate
cross sectional imaging should be performed according to local practice (not mandatory for the
protocol). Significant residual disease post cycle 2 should be biopsied. Patients with confirmed
residual extramedullary disease after cycle 2 should be managed as high risk.

12.2.2 Leukaemia cutis (LC)

Patients with LC will be assessed in a similar manner to other patients. Additionally, any leukaemia
cutis post-course 2 should be biopsied where possible. Where biopsy has been possible, material
obtained should be locally processed for cytogenetics, FISH and molecular genetics.

12.2.3 Extramedullary disease with marrow involvement
These patients will be assessed in a similar manner to all other patients. Additionally, any clinically
residual extramedullary disease after course 2 should have the following assessments:

1 appropriate cross sectional imaging according to local practice
1 biopsy (where possible)
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Material obtained where biopsy has been possible should be locally processed for cytogenetics,
FISH and molecular genetics. Significant residual disease post cycle 2 should be biopsied. Patients
with residual EM disease after cycle 2 should be managed as high risk.

13.ASSESSMENT OF RESPONSE

Response must be assessed in all patients after each course of treatment, regardless of the
treatment pathway assigned as outlined in section 7.

Remission status will be assessed according to Creutzig et al [55, 56].

The following definitions will be used:
Complete remission (CR):
All of the following must be achieved:

1 Bone marrow blasts <5%. This must be confirmed by flow/molecular/FISH. For
methodology see Figure 5.

1 Absence of extramedullary disease

1 Absolute neutrophil count (ANC) O1L.0 x 10%/I

1 Platelet count G80 x 10°%/I

Morpholog ical CR with incomplete count recovery (CRi):

i AII9CR criteria except for residual neutropenia (<1.0 x 109/I) or thrombocytopenia (<80 x
107/)

Treatment failure due to resistant disease:
1 Failure to achieve CR or CRi
1 Patient survives O7 days after completion of initial treatment, with evidence of persistent
leukaemia by blood and/or bone marrow examination

Any patients who fail to achieve CR or CRi at the end of course 2 will be deemed to have failed trial
therapy and will not be eligible for further protocol treatment. Follow-up data should continue to be
collected on these patients. Please see section 20 for further details on treatment discontinuation
and patient withdrawal.

14 TREATMENT COMPLIANCE

Compliance with IMP treatment will be monitored by the relevant NCC and as specified in the
national MyeChild 01 Pharmacy Manual and by the data on the Case Report Form (CRF).

15.SUPPORTIVE TREATMENT

AML therapy is intensive and associated with significant morbidity. Centres should consult their local
supportive care protocols for further guidance. It is advisable to keep children in hospital during the
induction period, and any block of treatment which includes anthracycline therapy, when severely
neutropenic.

Specific pre-treatment medication and mandatory supportive care for each phase of treatment is
provided within the relevant section.
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15.1GvHD Prophylaxis in Patients Receiving
Fludarabine :

All patients receiving fludarabine should receive irradiated blood products thereafter to prevent
transfusion related GvHD.

15.2Tumour Lysis
All patients should be adequately hydrated with 2.5-3 I/m?/day of hydration fluid at diagnosis.
Potassium should not be added to hydration fluid during induction. Allopurinol should be started
prior to induction therapy and continued for at least 5 days. In patients considered to be high risk for
tumour lysis syndrome (e.g. WCC >100 x 10% or renal impairment), rasburicase should be
considered in place of allopurinol.

15.3Pneumocystis Jirovecii Pneumonitis (PCP)
Prophylaxis
PCP prophylaxis is recommended following fludarabine containing regimens and post HSCT. Co-
trimoxazole is considered the first line agent. Dosing regimens should be according to local practice.

15.4 Antimicrobials

Antimicrobial prophylaxis, where considered appropriate, will be at the discretion of the treating
physician. Antibiotic treatment of febrile neutropenia should be based on local supportive care
guidance.

15.5Antifungal Prophylaxis
Patients may either be nursed in high-efficiency particulate arrestance (HEPA) filtration or receive
anti-fungal prophylaxis according to local practice. Azoles should be avoided in patients until 5 days
after the final dose of gemtuzumab ozogamicin is administered.

15.6Veno-Occlusive Disease (VOD)

VOD is a hepatic disorder that can occur as a result of the conditioning regimens post HSCT or due
to gemtuzumab ozogamicin administration. (Please consult British Clinical Standards in
Haematology (BCSH) Guidelines on diagnosis and management of VOD post stem cell
transplantation [57]).

15.6.1 Diagnosis

VOD is largely a clinical disease requiring a high index of clinical suspicion. The cardinal features
are:

Jaundice

Ascites

Weight gain

Hepatomegaly/right upper quadrant pain

Patients with two or more of these features should be referred for ultrasound. The diagnosis of VOD
is confirmed by slow or reversed hepatic blood flow. However, definitive diagnosis can be
challenging and ultrasound findings are not always conclusive. VOD cases will be discussed with
the clinical coordinators to determine if they meet the criteria. A post mortem liver biopsy will be
requested, but not mandated, on all VOD related deaths.

E R EE]

15.6.2 Prevention

Azole antifungal drugs should be avoided at diagnosis and for 5 days before and after the
administration of gemtuzumab ozogamicin. The concomitant use of hepatotoxic drugs with
gemtuzumab ozogamicin should be discouraged. Gemtuzumab ozogamicin frequently causes a
transient elevation of liver function 8-10 days post infusion. This usually settles within 2-3 days and
is not indicative of VOD. Defibrotide will not be used as prophylaxis of VOD.
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15.6.3 Treatment

Defibrotide should be instigated promptly if VOD is suspected as treatment for VOD at a dose of
6.25 mg/kg given intravenously over 2 hours four times per day. The optimal duration of defibrotide
in the treatment of VOD is unknown. Defibrotide should be continued for a minimum of 7 days and
until the liver function is clearly improving.

15.7Detection of Cardiotoxic ity
Echocardiograms will be performed at the following time-points:
1. Baseline: prior to course 1 or within 5 days of commencing protocol treatment (Time point 1)
2. Prior to each course which includes anthracycline (Time point 2)
3. At12 months, 3 years, 5 years and 10 years after end of treatment (Time point 3)

Subclinical cardiotoxicity will be defined as any of the following in the absence of clinical
signs/symptoms;

1 An ejection fraction <55%

1 Fractional shortening <28%

Additional supportive therapy will be provided according to local practice. Consideration should be
given to:
1 Anti-bacterial, anti-fungal and anti-viral prophylaxis
1 Management of febrile neutropenia with or without G-CSF support
1 Interactions between hepatotoxic agents e.g. avoidance of azole therapy within 5 days
of gemtuzumab ozogamicin

16.CONCOMITANT MEDICATION

Concomitant medication may be given as medically indicated.

Concurrent therapy that has the potential to interact with protocol medication should be avoided, if
clinically possible. Please note that this is not a comprehensive list of drug interactions.
Investigators should check for drug interactions as per local practice.

Stockley Drug Interactions lists potential interactions and recommends care in the following
circumstances:

1 Anti-convulsant therapy with anthracyclines

I High dose cytarabine with flucytosine and oral aciclovir therapy

1 Hepatotoxic drugs should be avoided within 5 days of gemtuzumab ozogamicin therapy;
however the PK parameters for patients pre-treated with paracetamol and anti-histamine
are similar to those for patients who are not pre-treated with these drugs (as documented in
the Investigator Brochure). Therefore, paracetamol and anti-histamines may be given.

1 Heparin based anticoagulation is preferred to coumarin therapy should anticoagulation be
necessary due to potential interactions.
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17.R4: STEM CELL TRANSP LANT FOR HIGH RISK
PATIENTS

THIS TREATMENT MUST BE GIVEN IN A CENTRE WHICH IS AN ACTIVE
MEMBER OF A HSCT NATIONAL NETWORK.

Randomisation 4 (R4) will compare two different HSCT conditioning regimens. Patients will be
randomised to receive either:

1 Arm E: MAC regimen of busulfan and cyclophosphamide (Bu/Cy)

1 Arm F: RIC regimen of fludarabine and busulfan (Flu/Bu)

Patients who decline randomisation to R4 may be transplanted at the discretion of the treating
physician.

Table 26: Schedule of additional events: R4

Months post -transplant

R4 Pre- 1 2 3 4 6 9 12 | 24 36
transplant
Informed consent* X
Physical examination X X X X X X X X
Weight and BSA X
B_Iood co_unt and X X X X X X X X
biochemistry
Pregnancy test’ X
Oxygen saturation X X X X
Monitoring and ;
recording of AEs <<Continuous>>
Assessment of Graft-
versus-host disease X X X X X X X X X
(GvHD)
Vlrolog_y/syphlhs X <<Continuous as per local practice>>
screening
Peripheral blood sample
for lineage specific X X X X X X X X
chimerism

Peripheral blood
sample®

Clinical assessment of
gonadal function X X
including Tanner stage*

Blood samples for
measurement of
luteinizing hormone
(LH)/follicle-stimulating X X X
hormone (FSH),

Anti-mullerian hormone
(AMH) (females) or
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inhibin B (males)™®

Semen analysis (male

age >16) or ovarian X
ultrasound (female age
>16)
. 3,
(I?one marrow aspirate X7 X X X X X
Assessment for early X X

regimen related toxicity

1. Prior to any trial specific assessments
2. In female patients of child-bearing potential

Bone marrow and peripheral blood for MRD monitoring should be forwarded directly to the MRD
laboratories, see the national MyeChild 01 laboratory manual

In patients Q12 years

Where available

For consenting patients, bone marrow sample should be sent for LSC monitoring study
Bone marrow aspirate to be performed within 6 weeks prior to transplant

w

No oA

17.1Donor Selection Hierarchy and Stem Cell Source

Patients and their siblings should be tissue-typed at diagnosis as part of routine standard of care.

For patients with intermediate and poor risk cytogenetics who have no HLA MFD, an unrelated and
cord blood donor search should be initiated as soon as possible during induction course 1. Donors
will be selected by the transplant centres using the following selection hierarchy approved by the UK
Paediatric Bone Marrow Transplant Group or national equivalent. Medium/high resolution typing is
required for adult unrelated donors (HLA A, B, C, DR and DQ) and unrelated cords (HLA A, B, C
and DR loci).

MFD: Matched family donor

MUD: Matched unrelated donor

MMUD: Mismatched unrelated donor
MMFD: Mismatched family donor

MUCB: Matched unrelated cord blood
MMUCRB: Mismatched unrelated cord blood

Table 27: Donor selection hierarchy

Choice Family Donor Unrelated Donor Unrelated Cord
Blood (CB)

1% MFD (bone marrow
(BM), peripheral
blood stem cells
(PBSC) or CB)

2" 10/10 MUD 8/8 MUCB (Total
9/10 1DQ MMUD Nucleated Cell (TNC)
>3 x 107/kg)
3" 9/10 MMFD 9/10 (other) MMUD 5-7/8 MMUCB (TNC >
3 x 107/kg)

NOTE: Patients in whom the best available donor is haploidentical, an 8/10 MMUD or a 4/8
MMUCB are excluded from the randomisation and should be transplanted as per local
practice at their transplant centre.
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For unrelated cord blood, a single cord is used if the cryopreserved TNC dose is > 3 x 107/kg. If
TNC < 3 x 107/kg, a double cord transplant is preferred.

For family/unrelated donors, bone marrow is the preferred stem cell source in both arms but the use
of peripheral blood stem cells is permissible. The use of peripheral blood stem cells from
mismatched donors should be avoided wherever possible.

17.1.1 Serotherapy

Serotherapy is given only to patients transplanted from unrelated donors, 9/10 mismatched family
donors or 5/8 matched unrelated cord blood units but not to patients receiving grafts from matched
family donors or 6-8/8 unrelated cord blood units.

Appropriate cover for serotherapy should be given according to the local practice, and is
recommended at least 12 hours pre the first dose and until 24 hours after the last dose, with steroid,
antihistamine(s) and paracetamol.

Table 28: Serotherapy

Matched family donor Unrelated donor Unrelated cord blood
Full match - no serotherapy 9-10/10 match - 6-8/8 match - no
9/10 match - serotherapy serotherapy serotherapy
5/8 match i early
serotherapy

17.2Conditioning Regimen
17.2.1 Arm E: myeloablative busulfan/cyclophosphamide (MAC)

Table 29: R4 Arm E MAC conditioning treatment schedule

Please note that two schedules for @htimocyte globulifATG) are included on this table. ATG
schedule should be selected based on donor type.

D-11|D-10| D-9 | D-8 |D-7|D-6|D-5|D-4|D-3|D-2|D-1| DO

Busulfan [V infusion

over 3 hr Oh X | X | x| X
AUC 70-100 mg/L x hr
See below for starting |12 h X X | x| Xt

doses

Cyclophosphamide IV
infusion, 1 hour

X X X X
50 mg/kg /day
with Mesna + hydration
Unrelated or 9/10
mismatched family donor:
ATG?1V infusion over 6- X X X

12 hours 2.5 mg/kg/day
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5/8 matched unrelated cord|
blood:

ATG?1V infusion over 6- X | X | X
12 hours 2.5 mg/kg/day

Clonazepam prophylaxis| X X X | X | X | X ]| X

Ciclosporin (CSA) IV X
inqu@on 5 mg/kg/day in X | X | X Continuing
2 divided doses

Stem cell infusion X

1) Therapeutic drug monitoring will be performed. The busulfan dose will be adjusted on all doses marked X" to
achieve a cumulative AUC of 70-100 mg/L x hr. see section 17.2.3

2) Serotherapy with rabbit ATG (Genzyme) 2.5 mg/kg IV over 6-12 hours on day -3 to -1 pre-transplant for recipients
of unrelated donor or 9/10 matched family donor transplants, or on day -9 to -7 for recipients of 5/8 matched
unrelated cord blood units. The total dose of ATG is 7.5 mg/kg.

Busulfan is given twice daily IV as a 3 hour infusion for 4 days starting on D-10. The first dose of
busulfan will be weight based as Table 30

Table 30: Weight based busulfan dosing

WEIGHT <9kg 9to<l6kg | 16to23kg | >23to 34 kg > 34 kg
DOSE 2 mg/kg 2.4 mgl/kg 2.2 mg/kg 1.9 mg/kg 1.6 mg/kg

NB: No CNS directed radiotherapy will be given to patients with CNS disease at presentation.

Please note that cyclophosphamide, ATG and busulfan are dosed as mg/kg not mg/m2

There should be no change to the dose or route of administration of busulfan and
cyclophosphamide or to the timing, dose and route of administration of serotherapy with ATG. Any
changes to the schedule must be agreed with the Chief Investigator or Clinical Coordinator prior to
commencing the transplant schedule. The only exception to this is when necessary for logistical
weekday administration/preparation.

17.2.1.1 MAC mandatory supportive care

Clonazepam or equivalent anti-epileptic prophylaxis should be given. Clonazepam prophylaxis is
given on day -11 to day -5 according to institutional guidelines. Adequate hydration should be
maintained throughout conditioning, with hyperhydration during cyclophosphamide administration
according to institutional guidelines. Hydration and Mesna are mandatory from 4 hours prior to
starting cyclophosphamide until 24 hours after completing the infusion according to local guidelines.
Suggested fluids and rates are detailed in the pharmacy manual. Patients receiving ATG must have
cover to prevent infusion related reactions according to local guidelines.

17.2.2 Arm F: Reduced intensity fludarabine /busulfan (RIC)
Table 31: R4 Arm F RIC conditioning treatment schedule

Please note that two schedules for @hfimocyte globulin (ATG) are included on this table. ATG
schedule should be selected based on donor type.

b9 (b8 |D-7|D-6| D5 | D4 | D-3 |D-2|D-1| DO

Busulfan IV infusion
over 3 hr Oh X X xt | Xt
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AUC of 60-65 mg/L x
hr 12 h X x| Xt
See below for starting
doses
Fludarabine v
infusion, 30 mins X X X X X
30 mg/m?/day >
unrelated or 9/10
mismatched family
donor:
ATG? IV infusion over X X X
6-12 hours 2.5
mg/kg/day
5/8 matched unrelated
cord blood:
ATG? IV infusion over X X
6-12 hours 2.5
mg/kg/day
Clonazepam X X X X X X X
prophylaxis
CSA IV infusion 5 X
mg/kg/day in 2 divided X X X | Conti
doses nuing
Stem cell infusion X

1. Therapeutic drug monitoring will be performed. The number of busulfan doses marked X* will be adjusted to

achieve a cumulative AUC of 60-65 mg/L x hr. See section 17.2.3

2. Please note patients weighing <9kg should be treated with 1.2 mg/kg/dose
3. Serotherapy with rabbit ATG Genzyme 2.5 mg/kg/day IV over 6-12 hours on day -3 to -1 pre-transplant for
recipients of unrelated donor or 9/10 matched family donor transplants or on day -9 to -7 for recipients of 5/8
matched unrelated cord blood units. The total dose of ATG is 7.5 mg/kg.

Busulfan is given twice daily IV as a 3 hour infusion for 4 days starting on D-5. The first dose of

busulfan will be weight based as Table 32:

Table 32: Weight based busulfan dosing

WEIGHT <9kg 9to <16 kg 16 to 23 kg > 23 to 34 kg > 34 kg
DOSE 2 mg/kg 2.4 mgl/kg 2.2 mg/kg 1.9 mg/kg 1.6 mg/kg
Infants

Infants less than 12 months, weighing <9 kg should have fludarabine doses calculated as mg/kg:
1 Fludarabine: 1.2 mg/kg/dose

NB: No CNS directed radiotherapy will be given to patients with CNS disease at presentation.

Please note that ATG and busulfan are dosed as mg/kg but fludarabine is dosed as mg/m? except in
infants.

There should be no change in the dose or route of administration of fludarabine and busulfan or to

the timing, dose and route of administration of serotherapy with ATG. Any changes to the schedule
must be agreed with the Chief Investigator or Clinical Coordinator prior to commencing the
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transplant schedule. The only exception to this is when necessary for logistical weekday
administration/preparation.

17.2.2.1 RIC mandatory supportive care

Adequate hydration is necessary throughout conditioning according to local guidelines. Suggested
fluids and rates are detailed in the pharmacy manual. Patients receiving ATG must have cover to
prevent infusion related reactions according to local guidelines. Clonazepam prophylaxis is given on
day -6 to day 0 according to institutional guidelines.

17.2.3 Busulfan PKs

Therapeutic drug monitoring for busulfan should be performed and the results used to adjust dosing
to achieve the cumulative AUCs noted above. Blood samples (1 ml in EDTA) for PKs should be
taken from the central line, from a different lumen to that down which the busulfan is administered,
at the following time points: pre-busulfan and at 5, 15, 30 minutes and 1, 2 and 4 hours after
completion of the first dose of busulfan and line flush. Samples should be centrifuged at the
transplant centre and the plasma frozen within 30 minutes of collection. For further details on
therapeutic busulfan monitoring, please refer to the applicable national Pharmacy Manual.

Busulfan doses should be adjusted to achieve a cumulative AUC of 70-100 mg/L x hr for patients on
the MAC arm and 60-65 mg/L x hr for the RIC arm. If the predicted AUC falls outside this range the
dose is adjusted as outlined in Appendix 3 - Therapeutic Drug Monitoring for Busulfan.

17.2.4 GVHD prophylaxis

All patients will receive immunosuppression with CSA which should be commenced at a dose of 2.5
mg/kg IV twice daily 3 days prior to the stem cell infusion. Levels should be adjusted to achieve a
trough of 100-150 pg/L. Once patients can tolerate oral medications, CSA may be converted to an
oral preparation. Patients receiving grafts from mismatched donors or those in whom the stem cell
source is PBSC or unrelated cord blood should receive additional prophylaxis with Mycophenolate
mofetil (MMF) 15 mg/kg IV three times daily starting on the day of transplant. In the absence of
GvHD, MMF will be stopped at day 28 post-transplant and CSA tailed over 4-6 weeks from day 60
or earlier if mixed chimerism is detected in the whole blood. Patients may transfer to oral GvHD
prophylaxis once oral absorption is adequate.

Substitution of CSA due to AEs should be according to local guidelines.

17.2.5 HSCT supportive care

Local institutional guidelines on supportive care during transplant conditioning should aim to
minimise hepatotoxicity while providing appropriate anti-emetic and anti-infective cover. VOD
prophylaxis is at the discretion of the responsible clinician. Anti-epileptic prophylaxis, hydration and
cover for ATG (if applicable) are mandatory (sections 17.2.1.1 and 17.2.2.1.).

Supportive care post-transplant, including blood product support, analgesia, anti-emetics, nutritional
support, anti-infective prophylaxis and monitoring should be given as per local institutional
guidelines, to monitor and minimise the risks of transplant complications. Defibrotide will not
routinely be given as prophylaxis but early institution of therapy is recommended in the presence of
clinical evidence of VOD. Clinicians should be particularly vigilant for VOD in patients who have
received gemtuzumab ozogamicin pre HSCT. G-CSF will only be given in the case of delayed or
incomplete neutrophil recovery.
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Pneumocystis jirovecii prophylaxis should be given to patients who have been transplanted until at
least 6 months post-transplant , omitting the period of neutropenia post stem cell infusion, unless
temporarily stopped for clinical reasons.

17.25.1 Donor lymphocyte infusions (DLI)

Whilst immunotherapy post-transplant is not one of the objectives of MyeChild 01 trial, it is
recognised this is an issue for clinicians with patients developing mixed chimerism/MRD and
therefore the following guidance is suggested. Initially the use of DLI will be guided by mixed
chimerism in the peripheral blood [58] but data on bone marrow MRD post-bone marrow transplant
will be collected and once this is available, the indication for DLI may be revised. Data on DLI usage
will be collected on the CRF.

Lineage specific chimerism will be assessed in the whole blood, T-cell and myeloid lineages in the
peripheral blood at 1, 2, 3, 4, 6, 9 and 12 months post-transplant. If a patient shows mixed
chimerism (MC), defined as >1% of autologous cells in the whole blood, this should initially be
confirmed within a period of one week. Patients with confirmed mixed chimerism post-transplant
without active acute GvHD >Grade | or chronic GVHD in the first year post-transplant may be offered
immunotherapy. In the first instance, if patients are still receiving immunosuppression, this should
be discontinued and chimerism reassessed a month later. In patients already off
immunosuppression, chimerism should be reassessed a month after cessation of
immunosuppression. If the percentage of recipient chimerism has increased by >2% in the whole
blood at this time point, DLI may be given to recipients of MFD or MUD. DLI is not recommended in
the context of 9/10 mismatched donor HSCT. The DLI cell dose administered is dependent on the
donor source. A starting dose of 1 x 10’ CD3+T-cell/kg is suggested for MFD and 1 x 10° CD3/kg in
cases of 10/10 MUD. Chimerism should be reassessed 6 weekly until full donor chimerism is
restored. Patients with persisting mixed chimerism and no GvHD >Grade | six weeks after the initial
dose of DLI may be treated with a 2nd dose of DLI (3 x 10’ CD3/kg in MSD transplants, 5 x 106/kg
in MUD transplants). Likewise, patients with persisting mixed chimerism and no GvHD >Grade | six
weeks after this 2nd dose of DLI may be treated where possible with a 3rd dose of DLI (1 x 10°
CD3/kg in MSD transplants, 2x 10'/kg in MUD transplants).

17.2.6 Patient assessments
Pre-transplant and post-transplant assessments will be performed as per local institutional policy but
should as a minimum include those listed in Table 26: Schedule of additional events: R4.

17.2.6.1 Assessment of early regimen related toxicity
Patients will be assessed clinically and with blood tests/radiology as indicated for Early Regimen
Related Toxicity at 1 month and approximately 100 days post-transplant. Please refer to Appendix 4
- NCI Criteria for Assessment of Early Regimen Related Toxicity.

17.2.6.2 Assessment of GvHD
Acute GvHD will be graded according to the modified Seattle criteria [59] and chronic GvHD using
the National Institutes of Health (NIH) consensus criteria [60] at 1, 2, 3, 4, 6 and 9 months and 1, 2
and 3 years post-HSCT. See Appendix 51 Assessment of GvHD for details.

17.2.6.3 Lineage specific chimerism
Engraftment will be assessed by lineage-specific chimerism using standardised PCR for short
tandem repeats in the whole peripheral blood, T-cells (CD3 selected) and granulocytes (CD15
selected) pre-transplant and at 1, 2, 3, 4, 6, 9 and 12 months post-HSCT.

17.2.6.4 Bone marrow assessments
Bone marrow samples will be obtained at 1, 3, 6 and 9 months and 1 year post-SCT. Morphological
assessment, chimerism and cytogenetic characterisation, where a cytogenetic abnormality was
present, should be performed by the transplant centre. Additionally 2-5 ml bone marrow samples
should be taken for flow and molecular MRD analysis (for patients with an informative marker) and
2ml bone marrow sample for LSC monitoring (for patients who have consented). Please refer to the
national MyeChild 01 laboratory manual for further details.
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17.2.6.5 Assessment of gonadal function
Gonadal function will be evaluated clinically and with blood tests at 1 and 3 years post-HSCT in
patients 12 years or older at these time points. Clinical evaluation will consist of:
1) Pubertal development
1 Age and nature (spontaneous, delayed or arrested) of puberty, details of
menstrual periods (regularity, frequency)
9 Tanner stage
1 Treatment required to induce or progress puberty
1 Sex hormone replacement treatment
i) Fertility
1 Semen analysis (male age >16) or ovarian ultrasound (female age >16)
1 Pregnancies or paternity

In addition at the same time points patients should undergo measurement of Luteinizing Hormone
(LH), Follicle-Stimulating Hormone (FSH), testosterone and inhibin B (male patients age 12 or older)
or LH, FSH, oestradiol and Anti-Mullerian Hormone (AMH) (female patients age 12 or older) where
available.

The trial will establish a cohort of patients to enable subsequent prospective investigation of
gonadotoxicity in both males and females, including a comparison of the different HSCT
conditioning regimens. This will be undertaken in a future and separately funded study.

17.2.7 Long term follow -up
Careful long-term follow-up is strongly recommended following national or international
(PanCareSurFup http://www.pancaresurfup.eu/) guidelines.

18.PATIENT ASSESSMENTS AT THE END OF
TREATMENT

At the end of treatment, the following assessments should be performed on all patients:

Medical history

Physical examination including weight

Assessment of toxicity

Blood count

Biochemistry

Liver function tests

Bone marrow aspirate for local morphology and central MRD assessment (see section 21)
Echocardiogram

= =4 -4 _a_a_4a_9a_-9

19.PATIENT FOLLOW-UP

Following completion of treatment, the frequency of follow-up assessments should be guided by
local practice. Echocardiograms should be performed during years 1, 3, 5 and 10 years of follow-up.

Patients will be followed up for 5 years for disease relapse and late toxicity with particular attention
to cardiac and hepatic toxicity. Data on relapse, death, cardiotoxicity and hepatic function will be
collected on the CRF:

1 3 monthly for year 1
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1 6 monthly for year 2
1 Annually thereafter

After the first 5 years follow-up, basic data on relapse and survival will be captured annually, and
echocardiogram results will be collected at 10 years.

The first analysis will be performed when all patients have had a minimum of 1 year follow up.

Please see section 17.2.7 for further follow-up investigations required post HSCT.

20.TREATMENT DISCONTINUATION AND PATIENT
WITHDRAWAL

20.1Discontinuation from MyeChild 01  Trial Treatment

If a patient stops MyeChild 01 protocol treatment prematurely, the reason should be recorded in the

patientdés medical records and should be reported o
treatment may include, but are not limited to:
1 The patient withdraws consent to further data collection (section 20.2)
1 Unacceptable toxicity
9 Disease progression whilst on therapy
1 If the patient becomes pregnant (section 22.1.2.2)
9 Failure to achieve CR after course 2
MyeChild 01 will be analysed on an intention-to-treat (ITT) basis and any patients who stop trial
treatment prematurely will remain in the trial for follow-up unless the patient and/or parent/Legal
guardian explicitly withdraws consent for data collection.
20.2Withdrawal of Consent
The patient and/or parent/Legal guardian may withdraw consent at any time during the study. For
the purposes of this trial, two types of withdrawal are defined:
1 The patient would like to withdraw from trial medication, but is willing to be followed up
according to the schedule of assessments (i.e. the patient has agreed that data can be
collected and used in the trial analysis).
1 The patient would like to withdraw from trial medication and is not willing to be followed
up for the purposes of the trial at any further visits (i.e. only data collected prior to the
withdrawal of consent can be used in the trial analysis).
The details of withdrawal (date, reason and type of withdrawal) should be clearly
documented in the pat iWbtmltadasof Goeserit Eoam shoulgékeor ds . A
completed.
Ap at i wishesdwith respect to their data must be respected.
20.3Loss to Follow -up
If a patient is lost to follow-u p , every effort should be made to cont a
Practitioner/ Primary Physician (if consennilalg) to obt
if a patientdés care is transferred to another clinic

and the relevant NCC should be informed.
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